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EFFECT OF SOME CHEMICALS ON THE GERMINATION 
OF U REOOSPORES OF rVtitMlA PMXlSErt ZIMM. 


Hr 

u. i>au:lv ««i s, sinha 
/klttfij tb/mtm-nl, Aptt Oultrgv, Agra 

Head at the Uttth Atmu.»! Kotui,#* nl thr Atwbmy held at thr lloivertity of Agra <>» 8th tabniary 1959, 


in mawstirio.N 

The influencing rale of certain organic compounds in retarding or completely 
inhibiting spore germination and subsequent development of diseases has attracted 
the attention of plant pathologists since, long and quite an extensive literature has 
accumulated on this subject (Gussner & ilassehrauk 1936, llasscbrauk 1938, Hart 
& Allison 1939, Van Her ' Vlirt 1953 etc.). It has been shown, in recent years, that 
in addition to organic compounds, certain antibiotics (Oatnbogi 1952), sulpha-drugs 
(Hassebrauk 1951, Ifotmm 1952 and 1953), synthetic phytohormones (Ibraham 
1951, Petursou 1951. Witsch & Kasperlik 1933) and fungicides (Hashioka & Mon- 
hash! 1952, Scanumir/.! 15)54, Zttprlsl & HofTmami 1.953, Van Der Vhct 195o, 
Ellis 1954a and 1954b);, inhibit mtmimm, with meow*, the growth of certain rust 
fungi. The chemical compound is generally applied either as a spray (spraying 
the foliar parts) or added to the soil. 

The present paper deals with the influence of certain sulpha-drugs, antibiotics, 
fungicides and synthetic pbytuhorinoacs on percentage inhibition of uredosporc 
germination of Pumnia pmniuU Zimm., causing rust disease of bajra (Pmmsetum 
typhoidts Stapf &, Hubb,). 






MKIHOV) ANi' MAlFKIM.S 

Germination tests of uredusporrs of 1'm.vm ^nmu-ii /,imm, were performed in 
hanging drop cultures at i4 * lfv®0 optimum for germination. The required tem- 
perature was maintained in a reft iterator cabinet tuituldy adjusted for the pur- 
pose, Counts were made for the pneentagr spores mtiaiuiug ongennituted (i, e 

percentage inhibition) in 24 hours. 

10, 1(K), and 1000 ppm eonerntratton of suiphudia/anr, sulphathsazolt*, aulpha- 
guanidine, penicillin, streptomycin, Mil *x >:>. copprsan, diihanc y,-78 fvtolan 
perenox, wettle sulphur, 2, 4D, NAA and IAA wete mat. I’yirx-glass-dtstilled 
water was used to serve as control and separate control was maintained fur each 
chemical. The chemical solutions of the test material were also prepared in pyrex- 
g lass-distilled water. Fresh uirdosporcn were mrd for each treatment so as to 
eliminate age variations. The data was subjected to statistical analysis, following the 
analysis of vununce method on f actot iat basis* and only th»* differences 

have been considered for imerpretim; the itsuIh, mduded m S nide I. 



The noteworthy features irvealrd by the data are 

(t) The ndiibkation of nmlospore germination, in genera), shows a linear 
relationship with inrrrAsins cmicr titration; however, the magnitude of 

the iurreasr va* «rs with the rheum:, d, 

(it) Disregarding ritnernti»ti»»n vitiations, the results expressed as mean 
of all the c.HUTtiO Ati<<j>.% exhibit the older of their clfectivencss as 
follows : 

NAA> 2, -I -1)> IAA> dithane t - 70 > sulph.uliazinc *« sulphathiazole 
u tuplhnguamdmr > fyioUn • t oppesan »» permox > streptomycin > 
wcttlc sulphur penicillin bhlox 50, 

On the basis of I.D 50 it ».« seen that synthetic phytohormones 2, 4-D and 
NAA are effective in cheeking nrrdospotr grt munition even at alow concentration 
of 10 ppm while similar results e.m be achieved with IAA at 100 ppm. Moreover, 
IAA behaves as elfeetivrly »« dithane /. #H or snlphadiav.ine. Rest of the chemicals 
are elective only at UMHI ppm with the exception of pnmicillin, blitox-50 and wettle 
sulphur which arc not toxic even .it the highest concentration. 


KtsomsioN 

Pet ui son (ITU) observed that 2, *11 1 was more effective in checking the 
uredospore germination of crown tost (iKiuittia ettronsta) than IAA* Ibraham (1951) 
studied the elfm for butyl ester hum of 2, 4 D on the germination of uredospores 
of Pumnitt grnminii hwimm (uue* «» and ft) and found that there was no germination 
in concentrations above S<> ppm, ilashioka & Morihashi (1952) observed that 
dithane Z-7B inhibited medospore germination in wheat and barley rusts (I ucctma 
tritidna & IK hmdei) even at low concentrations. The result obtained in the present 
study arc in line with those on rusts ofharley, wheat and tints. 


.SUMMARY 

With a view to assess the efficiency of sulphadiazine, sulphathiazole, sulpha- 
guanidine pcnntcillin, streptomycin, blitox-50, coppesan, dithane z*78, fytolan, per- 
enox, wettle sulphur 2, 4>1>, NAA & IAA as possible, spray materials for bajra rust, 
a detailed investigation of the effect of these chemicals at 10, 100 & 1000 ppm on 
the uredospore germination was carried out in the laboratory and the data were 
subject to statistical analysis. 

The present investigation shows that 2, 4-D and NAA are toxic at 10 ppm; 
lulphadiazine, IAA and dithane 7.-70 at 100 ppm and sulphathiazole, sulphaguamdincj 
streptomycin, fytolan, perenox and coppesan at 1000 ppm; however, no ‘toxic 
influence of pcnnicillm, blitox-50 or wettle sulphur was observed even at the highest 
concentration (1000 ppm). 
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FUNGI OF AJMER (RAJA5THAN)~IV 


ih 

N. < :,,!« HIM .1 wi K. P. T. VASHISr 
Unlay Department, Gmtrmntnl tidleg*, Ajmer 
(R«-i rived tm 12th IVffliiilw U*Mt,| 

This paper is intended to record some tnotr fungi as a part of the fungous flora 
of Ajtncr (Rajasthan) undertaken by the senior author (,]<>shi 1956, 1957 & 1958 a). 
The collections have been kept in the Mycology Herbarium of the Botany Depart- 
ment, Government College, Ajmer and some interesting one# have been deposited 
in Herb, Crypt Indian Orient of the Indian Agricultural Research Institute, New 
Delhi and Commonwealth Mycologic.il Institute, Kew, Surrey, England. 

124 . Cystopus bliti (Biv.) de Bary (Sacc.* V 11:256, B, & B , **2) 

On the living leaves of Altirminihaa senilis (Atnarantaceac). Beer, 17*8-58, Leg 
B. Tiagi, Mycol. lletb. N«>. 1*25 (cuntdial stage only). 

125. Capnodim tammm Che. (Uppal ct al 1984). 

On the living leaves of Pirns sp. (Moraceae}, Pushkar, 20-6-57, Leg N. G. J., 
Mycological Herb. No. 126 {.Sexual and i asexual stages). 

126. Ptumia omtidmh 1*. Henn. (Saco, XIV:355, B & B: 64). 

On the living leaves of Aristide depress* (Cramincae), Gugra Gliati, 17-9-58, 
LegK. P, T. V., Mycol. Herb. No. 128 {Credo and te.le.uto stages). 

127. Puctmia tatmtia Berk & Curt. (Sacc. X1V:321, B. & B. : 69) 

On the living leaves of Sptrnmu sp. (Rubiaceae), 16-9-56, Leg N. C. J,, 
Mycol. Herb. No. 129 (Credo and telcuto stages). 

128. Mtlampsora larki-tapmrum Kleb. (Sacc. VII ; 588, B & B : 60). 

On the living leaves of Sdix tdmspmm (SaHcaeeae), Pushkar, Leg. V. Sharnrn, 
5-12-58,, Mycol. Herb. No. 131 (Credo stage only). 

129. Cerotetium fid {Cast ) Arth. (Sacc. XXHI : 790, B. & B. : 56). 

On the. living leaves of Pirns glomerate (Moraceae), Nayaba/.ur, Leg Mrs Chand. 
Tunwal, 26-10-58., Myco. Herb. No. 131 (Credo and telcuto stages). 

130. Massmlla mrasimhanti Thirumalachar (Thirumalachar 1943). 

On the living leaves of Smrimgea Umpyrus (Willd.) Mucll. (— j Flueggea 
leucopyrus Willd.), Euphorbiaccae* Adarshnagar, Leg N. C. J., 3-12-54., Mycol. Herb. 
No. 132 (Telial stage very prominent in the form of horn.). 


Saecwlo, I*. A t **». & Butter, 8. J. and Bktry, G. R. 
t Present Addro, - I'Unt f»«timl«glw, 

PliM QuarAtRhte Snubn (Govt. of Imlia) 

Gurdrn Rea* h Road, Calculi a— 24* 
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131. Pmir.iit rmugmifciM M*tirr & >S.m\ >•»< M II . 174; 11. k 11 : 73\ 

On the living 1ravr« <4 ( 's;v«;<i sp, (.CvonaiTar), Urn . I.egV. Sharma, 7-12-58 
Mycologiral lleibrvinm N» . 133 l tf.li ,»n4 trlntin r. t t; -* • . '' 

132. SphMtUhm wniiijmi (Ml V.vnh.' Otint^n "'l. T. # * # j 17V 

In the inlfomeetu'r of 1.. 'f«tmntwar\ Nash ahad, 20*9*58 

1 .eg Y. Shatitu. Mveal, link, No. l, 44 \ Trbospotot abundant'. ’ 

133. Tilltlia rfmws S> <1 . (M. T. : M, Jodu 1958 c 

In the ovaries of ttlnttw i-niifitiate Kosh ititaminrarl, Chaimmda, I-9-5S, La 
N. G. j., Mycol, l-lnh. No. IB (Trliosiwtrs abundant). 

134. Tilltlk trameadmh /utwlel iM, »% T,: 85 ; ,!»«!» 1938 U). 

In the inllorrscriHc of Ha injuria ,ilraniinruc', Todgargh, 3-9-56, Leg 

S, Mistira, Mycol. Herb, No. \M\ (Trhos}'. >»r* ,itnmdaitl\ 

135. Ctrmpma ghmmt Syd. (II. X B. : 142). 

On the living lravrs of itimmm iuftik) (Ldiavrar), ILunndi, 0*8*58 Leg 
Inderjcct Singh, Mycol. llrrh. No. i 37 (t-mdt.d stage). 

130. Qtrmjwa hibhti Tracy & E»rlr (Have, X l\ ; ItHftt. H & H. : 142). 

On the living lravrs of Hiimm iwUnhn (Malvaceae), ruihk.tr, 20- 10*58, Leg 
N. C. j., Mycol. ilcih. No. 138 (rntndiul •«.»•.< . and ii. imnahimn (Malvaceae), 
Beer, V- 12-58, Mycol. firth. No. Hi* (mnnind n*gr), 

137. Ctrmpom hmgijm Bull, (Save. XXI! , H32 . 11, X 11, : 142). 

On the living leaves of Hauhatum < jit*) mi turn ,<M.uotttrar), Buddha I’tishkar, 
11*11*57, Leg N. C. j., Mycol. lieil*. No. i 39 (eontdnd stagr*. 

138. Cttmpvra jammtolo Mullet & C.lntpjt (Mundkm & Ahmad 1*148). 

On the living leaves of Jarnimm «j», (Okaecac), Uovt. College Ajmer, Botanical 
garden, Ajmer, 2tM»f>8, Leg K. 1*. T. V., Mycol. Unit. No. HO (coititlisd stage). 

139. Cetmpara a city ant ha hydow (I’atd et ;tl 1949). 

On the living leaves of Adarmuht* mpeta (Amatatuaerar), lu 9*58, Leg N. C, ],, 
Mycol. Hetb. No. 141 (cwddisd stage). 

140. Cmospora Jmllmbumi Saco. (Uppa! et M 1934) 

On the living leave* <4 Huitmum mlmgtm (SoUnncettr), Luhagal village, 
17-10-57, Leg N. U, J,, Mycol, Herb. No. 142 (cnwtdial stage only). 

141. Cerwpora withanm (Mundkur X Ahmad 

,, ,, On the living leaves ot Wuhmta mttmletti (bttkmamtrL But. garden, Govt, 
College, Ajnici , 10*11*5/., Mycol, llrrh. No, 1-19 (t onuhal stage). 

***M. & I M W) dkur B, 11. ,V IliitumsUcltttr, M, J. 
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142. (ktcospordlu {'Ciislrophfs •"'yd. (B. B. : .12), 

On the living leaves of Pnislropitr bUahculuia (Amarantneeae), Jaipur road, 
19-9-50, Leg V, Sharnin, Mycoi. Heih. No. 146 'eonidial stage only). 

143. Ramvlaria areola Atk. (B. & B. : 119). 

On the living leaves of tuts \y/>inin sp (Malvaceae), Pushkar, Leg K. P. T. V., 
10-9-57, Mycoi. Herb. No, 147 (eonidial stage). 

144. AUnmitia sat uni (KB. & Mail.) Joins Ik Grant (Uppal et al 1934). 

On the living leaven of Suhmim mrUngeM L, (Snlanaceae), Pushkar, 1-2-57, Leg 
N, G. Mye.nl. Herb. N. WH. (eonidial stage). 

145. Altcrnam Unuh Ncrs (Josht 1953). 

On the living leaves of Cmlia my.\a L. (Boragitiaceae), Daulat Bag, 1 1-2-54, 
Leg N. 0. Mycoi, Heih. No. 149 (Uonklial stage). 

146. AlUrnatia ricini (Yoshii) Hansford (Pawar et al 1957). 

On the living leaves oi lUtinus communis (Euphorbiaceae) Makanpura, 6-10-58, 
Leg K. P. T. V.. Mycoi. Hctb. No, 150. 

147. AlU mark citri Pierce (Uppal et al 1934). 

On the living leaves of Viirus sp. (Rutnccae), Ratngang, 26-8-58, Mycoi. Herb. 
No. 151 (eonidial stage). 

148. Helmintlmporium tunicum Passnini (Sacc. IV: 420, B. & B. : 147). 

On the living leaves of C f<1 mays (Gnunincac), Leg N. G. J., Mycoi Herb. 
No. 152 (eonidial stage), 

149. Septoria arcuata Cke (Sacc. 11 1:499, B. & B. : 163). 

On the living leaves of Plats bmgalmh (Moraceac), Government T. T. College, 
Ajmer, 15-8-58, Leg K. P. T. V., Mycoi. Herb. No. 153 (eonidial stage). 


SUMMARY 


26 species of pathogenic fungi belonging to different groups and their respective 
hosts have been recorded for the first time from Ajmer and listed in this paper. 
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effect of high temperature and dessication 

ON THE VERNALIZATION OF CERTAIN INDIAN 
CROP PLANTS 


/it 

aivkUAVARii 

himijfii, ii.-a nanttH Dtpt* (hUtgt, Mlum\ M.P. 

Rnd M the 2Hth Annual Sr»i<sn <*f *ttr Aunlony J»rU «i the I’nivtiaty «1 Agr.i on 7th Fd», I SS5. 


INTRODUCTION 

Reversal of vernaUmitiun through high temperature has been recorded by 
several worker* (Lojkiii, HhH.» 5 Kfeikin, 1941 ; Purvw ami Gregory, 1952; Vcrkerk, 
1954 } Waterschout, 1*J.»7 j Tasltimn* 1957 and Nupp-Zinn, 1957). In addition to 
this Napp* /.inn observed that de- vernalization In the seeds of Ambidopsh thaliana 
could be brought about through dessication and while de-vcrnaltxation through 
high temperature results more rlfeeiivelv in the early stages of vernalization, there 
exists an opposite condition through that of dessication. Similar observations have 
also been made by Titahima 4 1357) on linfhmm satimis h. That the. degree, of 
reversal by high temperature varies with the degree of vernalisation and a more 
stable condition is reached as the process becomes complete has been demonstrated 
by Purvis and Grrgnty (1952). 

Sen and Clmkrav.nti (HHU) while working with maximally vernalized seeds 
of mustard recorded that tbetc was no de- vernalization when the seeds were subject 
ted to a temperature of TVC. for 411 hours. Schwa be (1951) also failed to record 
de- vernalization in chryscwhcumm by subjecting the plants to temperatures of 
about 20-2S"G. hr the experiment* of 2b n and Chakrav.irti (1940), the seeds used 
were maximally vernalized and in the light of the observations of Purvis and 
Gregory referred above, the failure to record any dc-vcrnalization in mustard 
might have been due to the attainment of thermostable condition of the, vernaliza- 
tion products, In order to test this possibility, a number of experiments with par- 
tially vernalized seeds <ti‘ linnsUa t deer, Lirtum and Lm were undertaken at Govern- 
ment Hamid ia College, Bhopal. 

Experiments were also carried out to Confirm the observations of Purvis and 
Gregory (1952) that on being subjected to alternating low and high temperature, 
the seeds of rye remained tinvcrnalised and also of those of Ilighkm (19 j 0) where 
he recorded that pre vernalization treatment of pea seeds with high temperature 
resulted in a progressive loss in their ability to get vernalised. 


material and met items 

Experiments were undertaken with the seeds of Brauice cMipattU V-, T. id b. 
13 ; Cicer ami mum 1,., 1', 07 ; Linum mlaimmum L. T„ N. P. 9 and Lens mulmta 
Moench var. Ample. 
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Meet of alternating high and lmv temperature on vernalization was start- J 
on the seeds of Brassica that were soaked lor «> hums at the morn temperature a " i 
then vernalized at temperatures varying brtwrm ,V' and t & C for 24 hour* Af 
this they were removed, spread over a sheet of Moiling paper and allowed * t o " h 
for 48 hours inside an incubator maintained at the temperature of 35<TJ Iv 
seeds were then taken out, resoaked so as to restore mote or less thr nrioitnf 7 ? 
content and vernalized. This alternate subretion to h,w and high temnemn, 
was continued for a period of 45 days after which the mi-odit seeds ’were • 
pots along with the normal ones, 1 wn m 

To determine the elfect of pre-vernalization high temperature treatment .« 1 
of a l the four plants soaked for 8 horns at 30 *<! were Aerd f„J C Z ' S ^ 
and kept for 48 hours in Petri dishes lined with mosit filter paper in an i!!? 
maintained at the temperature of 35«C. Most of them gr, initialed during t eatmenT 
These along with the seeds germinated to the same stagr „f development T it 
J^tempwttaw were kept in the refrigerator in Petii dish moist chambers fo 


1 — T- »> *• IJO 1 .m>» 

dmerent periods at temperatures varying between 


5’’ to n«u 


then sown in pots "along' wYth emurofs vvhich 'consisted of ones gli’mimitefboth « 
the room temperature and at 35X2 to similar states of physical ilvcllipmcnt. 

For post-vernalization treatments, sprouted seeds chilled for various nmrvt. 

ra/e e S P ttT- 48h °r^ Ietrid , iSh <*»«*" *« "" trn ’P r ' attire «f SSSM 
*?“ of Bras J m :UK J k nm *««*•“ in the case o (Ci w and l, ms. Time » I 


EXPldt 1MBNTAI, RlvSt 'US 

fsowntmOrtnUr 1 kIYY n Ccda subjected to alternate low and high temperature 
that of 18-6 in tiY "i ^ (> . wer ^ at die average leaf number of 10*4 as against 

formed in the seeds of ffi°V l ! erc ,y ‘ hwwJn * th * u thr .*»d*st.mcc or substances 
the seeds of Bmsica during low temperature, treatment is thermostable. 

in tabl^^^^refercnc^t^ wEtrlf^'U l”?* 1 tt,,n perature treatment are presented 
there has been anv significant J, C bring out the fact that in none of the cases 

both norm a r a nd y vSS ' ^ ^ ,wrrin « ^ !*»»*» raiscd fro « 

ature. Thus it may be concluded to iV Prc-trcaunem with high temper- 

capacity of the seeds experimented* , ' * treatmcut dors not lead to any loss in the 

this respect they resemble Lds of lit llocK wintJf' ‘ i^^V' f y v . rfnali *« 1 and J “ 
at temperature unto 30°r f«, .7 1 ° t * * l> ran, which when germinated 

1957 ). V P ° for 513 lo, ‘B a * 12 days remained vrr.mlizable (Evans, 

tion high tcmpcraTu^ determine the effect of post vernaliza- 

similar results. Data for one fl<, - WCri “« of Btmka Riding practically 

be seen that there has been no Yfimlfi C3t P er, . mcnt »* .presented in table II. It would 

seeds of mustard due to their beinf^u” . ^vernalization !„ partially vernalized 
to their being subjected to a high temperature. 
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Rmilts »>f a sltmhit with Linum, L$m and Cun are pre sen ted in 

He III. A conifwitson *4” the* vegetative « y*4rjt of plants rained from needs veina- 
for 44 days* H days and *'*mftn| will irvral that chilling for 14 days has 
ulfced in an im’mnplrtr vri nali/ainm. In n*»nr of the plants* however^ subjec- 
tion of *uch seeds in high tcinpcuttmr Shis kd U any dcvcrnalixation. 


lAhhh i 

Effect of pre-vfitt*tH/atli».m high trinprratttrt treatment on the flowering 
iff firm no?, fomm. Lais ami Oita* 

Date of sowing : < Vu 1 , HO? NumUe,' ul* plants per treatment s 1« 

Period of vcrnali/atiim : Mustard, R> day* ; Rest, -in days 


Crop 

v«* 

of 

u 

§Vfft«%nr<P 

lime fa 
a f ah 1 v* 

m 

1V)a> dm 

to i‘!t* 
iiraOmM 

u. a 

at 

5f%i kvd 

I/ut No* 

faerear. 
due to pre- 
treatment 

o. a 

at 5% 
level 

Btmim 

V 

V 

Vn 

No 

UH 

avn 

t H 

a* 

m\ 

8'8 

-0*1 

0*3 


t: 

y*o 

l 

W 


UP5 

tn 



t; 


:d*l 



IH*1 



Limn 

V 

Vn 

•IM 

g I 

34 

540 

-2 a 

10*4 


V 

No 

■he a 



55‘B 




V* 

\V* 

t»; , n 

Hi 


1214 

H‘4 



u 

No 

r»t* 1 



l 15*» 



Lm 

V 

\ r* 

Hi* 

-Pi 

4 4 





V 

No 








i: 

Yen 

Hhfi 







u 

No 

0? ,1 






Cker 

V 

Ym 

4 i Ni 


•Hi 





V 

No 

414 







u 

Yd 

0« 

- ;IM 






<s 

No 

fiVtt 







K V — Verontiw'd < t - Ck«»tr.4 
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TAM K H 


Effect of post- vernalization hl«h temperature treatment of partially vernalized 
seeds of Urmkn on tlm time taken for .milieus. 

Date of sowing : Oct. 5, 1957 Numhn of plant • prr treatment ; 10 


Treatment 

Time for 
anthrsd 

in days 

Hat liu,*v;.»vrr 
i‘*U vopnuding 
lira! It eat* 

meat 

I 

No. 

Doorcase over 
corresponding 
hoar treatment 

18 days’ chilling plus heat 

28*3 

— 

8'7 


18 days’ chilling only 

29 '2 

- 0 9 

a* 4 

*- 0*2 

12 days’ chilling plus heat 

32*0 

— 

U «! 

— * 

12 days' chilling only 

31-9 

0*7 

n-ii 

0*4 

8 days’ chilling plus heat 

37 T 


1 3'3 

— 

8 days’ chilling only 

38*8 

- 1*2 

13’/ 

*• 0*4 

4 days’ chilling plus heat 

44 *0 

— 

i:»o 

— 

4 days’ chilling only 

43*9 


1 :>■ 7 

-0*5 

High temperature control 

•13-3 

— 

in*; 

— 

Ordinary control 

49*8 

- hh 

mo 

0*4 


G D. at 5% level : Anthems, 1 (► 
Leaf N*, 0*8 


IAW.I4 nr 

Effect of post-vernalization high temperature treatment of pat dally vernalised 
seed of Linum % Lens and Cictr on the time taken for nnihr’mi in days. 


Date of sowing ; Nov. 10, 1950 



Vernalized 


Crop 

for 44 days 

Control 

Linum 

40*9 

74*0 

Lens 

04*9 

90*0 

Cker 

43*5 

08*9 


No* of plants per treatment ; 10 


VVnudiy.nl for 14 days 

' " ■ ^ a IX at 

hi til I )*’ 1 i v r.ft/ ],*«/, 


Room 

Dr l.i y 

5% level 

temp. 

High temp. over 


room temp. 


Oti'O 

014 I'd 

3 2 

85*9 

9011 4*9 

5*8 

52*3 

48*5 - 3'lt 

4*9 
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DISCUSSION 


An understanding of the mechanism of' vernalization in plants with an obligate 
low temperature requirement is based chiefly on the observation that vernalization 
is reversed by treatment with hi-h temperature. Practically all the plants where 
such de-vemalLut ion has been reeorded i. e. winter cereals (Purvis and Gromry, 
1952), Japanese radish ■Tashinu, Atabuhjms (Napp-Zinn, 1957 ), Brussels 

sprouts (Vnkeik, J9a f) and Dianllm (VVataschoot, 1957) are ones which normally 
flower after csperiencinR the severe cold of the west, with temperatures below freez- 
ing during the winter months. There exists no parallelism between the growth 
conditions of thr.se p’sum* with the ones in India with mm-obligatory low temperature 
requirement as they are hardly subjected to a temperature below zero during the 
entire period of their growth. 


lire difference in the nature of the response between these two groups of plants 
as referred above might be due to their ecological adaptations to different tem- 
peratures and photopci iods. On account of their growth in a Comparatively warmer 
climate, the phase of synthesis of tliermodabile, substance or substances have com- 
pletely been eliminated from the life-histories of the Indian varieties of Brassica, 
Linum, Lens and Liter, ,1 he minimum temperature at which do- vernalization starts in 
certain temperate plants like rye (12 a G) and winter wheat (15°C) arc temperatures 
not uncommon in India during the earlier part of the winter sowing season. 

Experiments^ of Sen and Ghukravarti (1942) where partially and maximally 
vernalized seeds ol mustard were subjected to prolonged dcssioathm and the present 
one where the seeds were subjected to alternate low and high temperature without 
any devernalization indicate that a condition similar to the one present in rye 
(Gregory and Purvis, 1938, and Purvis and Gregory, 1952), Arabidujms (Napp-Zinn, 
19o7) and Japanese radish (Pashima, 1957) does not exist in mustard. 


SUMMARY AND 0 )NOI,USIONS 

The present investigation has been undertaken to determine whether vernaliza- 
tion could be pi evented when (i) a 21 hours low temperature (5° to 7°G) treatment 
of soaked seeds of Brassica ctwiprAris L. is alternated with their dessication at a 
temperature of d.V'G for 48 hours over a total period of 45 days and (n) soaked 
seeds of Brassica camprstris L„ Cicer arietinum L., Lmtrn usitatmimum L. and Lens esculenta 
Moench are subjected before chilling to a temperature of 35 °C for 48 hours and 
also whether devernalization results when partially vernalized seeds of Brassica and 
Linum arc subjected to a temperature of 35°G and those of Cicer and Lens to 40°G 
for a period of 48 hours. 

Treated seeds were sown in pots along with their corresponding controls. Re- 
cords of the average time taken for anthesis were kept for all the four plants. In 
Brassica and Lens, the total number of leaves developed on the axis prior to flowering 
was also counted. None of the treatments referred above interfered with the 
process of vernalization. 

It is concluded that the difference between the Indian crop plants on the 
one hand and plants like winter cereals, Japanese radish, Arabidopsis , Brussels 
sprouts, DiatUhus etc. of the coaler countries on the other, as regards die effect of 
high temperature on vernalization might be due to their ecological adaptations. On 
account of the growth of the former in a comparatively warmer climate, the phase 
of synthesis of thermolabile substance or substances during the process of chilling 
seems to have been eliminated. 
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“FURTHER OBSERVATIONS ON ARTY FECHIN OSfOMtJM 
SUFRARTYFEX (LANE) BHALERAO, 1931 (TREMATODA: 
ECHINO STOM ATID AE) WITH A NOTE ON ITS 
SYSTEMATIC POSITION*’ 


ih 

\X Cl YADAV 

Department 0 / Zwlngy* Akhakuhd Mahavidyafoya, University of Jabalpur 
l Rcrcivcil ou Kith March, 1959] 


INTRODUCTION 


The digcnetic trematode which forms the basis of this study belongs to the 
family Kchinostmnatidac. The parasites were found in large numbers attached to 
the small intestine of pigs at Jabalpur, appearing as small red, punctate objects, 
and on being examined were found to represent the species Paryphostomum sufrarlyfex 
Bhalerao, 19.il. The species P. sttfrartyftx was discovered by Lane on September 
1, 1914, in the body of a small Assamese girl. He included this species under 
his new gen m Artvjkhin'stmm. Subsequently to the publication of Lane’s paper, 
some doubt was expressed as to the validity of lus genus and the species described 
by Lane* Lei per and Odium 1 were led to think that A. sufrarlyfex (Lane, 1915) is 
a synonym of Echinosltmum matnyamm (Leipcr, 1911). But Lane (1917) pointed out 
clearly that his sprcies was different from the latter form. Fuhrman (1928) and 
Faust (1929) supported him that the later genus was not identical to Echinostoma. 
Bhalerao (1931) redescribed A. sufrarlyfex (Lane, 1915) from the material obtained 
from pigs at Calcutta and considered Arlyfecliwitamum to be a synonym of Paryphos- 
tomum (Dietz, (1909). Mcndheim (1943), however, retained the genus Arlyfechtnos- 
tomum with two species A, sufrarlyfex and A. malayanum, and included the genus under 
the subfamily Echinostominae, The records about the incidence of the above parasite 
Paryphostomum sufrarlyfex were also reported by Reddy and Varmah (1950) from a 
boy and by Ramanujachan and Alwar (195* from pigs in Madras State and were 
inadequately described by them* In another recent report Rai and Ahluwalia 
(1958) have described the species under the name A. sufrarlyfex with 43 collar spines 
arranged in two rows and having a coiled and tubular vesicula seminahs. 

Thus, it appears, that there still exists a great controversy regarding its mor- 
phology and taxonomic position* The present author, after comparing the dcscrip 10 
of previous workers notably Rai and Ahluwalia, feds that some points regarding 
number and arrangement of collar spines, extent and structure of cirrus sac par 
cularly seminal vesicle, have to be added to the accounts given by them. 


t proposed that the two genera Artyfechinoslomum and Parjp 




It is, therefore, 


>hoslo- 



MA iERIAL AND MH H !Oi > 


The material for the present study was obtain -d from the intestine of infected 
pigs at Jabalpur* Worms were studied .dire in normal rail adult m. For preserva- 
tion they were first washed with water and then fixed in hot Bounds thud. formed 
by mixing formaldehyde 40%, pure acetic acid and saturated picric acid in the ratio 
of 25 : 5 ; 75. The next day the fixed specimen* for entire mounts were carefully 
removed from the slide, washed in running water and the yellow colour of Bourn's 
fluid was washed away in 70% alcohol and the irmainmg was completely removed 
by chlorinated 70, S alcohol* 

Specimens for whole mounts were stained in acid carmine, tluemalum, Dela- 
field’s hacmatoxylin. The adults, stained in DdafiebTs haematoxylinc and counter 
stained with Eosine, gave very good results for the demonstration of collar 
spines* 


MORPHOLOGY OF THE ADULT A. SUFRMIVFliX ^LANB, 1915) 


Host : Pigs (Sus scrqfa domatm) 
Location : Intestine, 

Locality : Jabalpur (India) 


External characters : 


The adults (Fig* 1) are elongated, flat and arc some what narrow in the p re- 
acetabular region while behind it the sides of the body are nearly parallel. The 
posterior end is almost rounded* Mature and well flattened specimens measure 
12*96 m, m. in length and 4*45 m* m. in breadth in the testicular icgion. At the 
anterior extremity the body forms the head collar which 1$ strongly developed* 
Xhe collar (tig. 2) is armed with 42 spines arranged in a single row uninterrupted 
dorsally. I he spines in the end group are a little larger than those in the marginal 
n!ffo > s P* nes in the end group is more stout and striking which measures 

u’Ub^ x 0*0246 m. m. while others measure 04)697 - 0*0779 .< 0*0205 an m. The 
other marginal spines measure 0*0533 - 0*0615 X 0*0164 m. m. in size. 


The integument t 

A fail ly uniform cuticle 'covers the entire body* The Integument is thickly 
covered by small cuticular spines arranged in transverse rows directed baekwardiy* 
I hese spines gradually decrease in number from the level of the ventral sucker till 
they disappear completely in the testicular region. The spinel are deeply embedded 
in the cuticle, are of uniform she, and measure 04)41 0*0636 X 0*0205 m. rau 

m size. 
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Tenmri 

l'ig. 2. Head collar showing the number and Mtiaogrourni , „l| 4f »jtior., 


I \m 



Musculature: 

The body has developed the imul type of Trcmatodc musculature. A singly 
arranged layer of circular muscle libers lie immediately beneath the basement 
membrane. Beneath the circular muscles lie the thick layer of longitudinal musclc- 
fib-rs followed internally by thr diagonal muscle fibers. The large cutaneous 
eland cells occur below the diagonal muscular layer and arc roughly pear-shaped 
with the narrow end directed towards the outer surface. These have a definite 
outline, deeply staining with finely granular contents. 


Suckers: 

The acetabulum is well developed, muscular, and measures 1'65 m.m. 
x 1-275 m "m. in diameter, with a roughly pear-shaped outline. Its position in 
relation to the length of body varies with the size of the worm. The length of the 
acetabulum is about l /7th of the body length. The cavity of the acetabulum is 
lined with a layer of cuticle continuous with that of the body wall. Under the 
cuticle is a thin fiberous membrane which separates the musculature of the sucker 
from it This is followed by a thick strand of radial muscle fibers. Underneath 
the radial muscle fibers lies the internal membrane closely adjacent to the paren- 
chyma. 

The oral sucker is small, rounded and sub-terminal 0*0336 m m. 

in diameter. The shape ol the. opening is usually ovi rhe » bo » of the diameter 
of the oral sucker in the vem ral mucker is 1 : 4, The histological structure w 
essentially the same as th u of the ventral sucker, but the muscle fibers are much 
thinner. 


Alimentary canal: 

The mouth lies within the cavity of the or1 ^ c ^ r ' C o- 351 

short prepharynx (0*015 - 0-09 m. m. ml length) < »«mc 

m. m. X 0-592 m. m.) which appears oval m shape. Jh® ora ■ * ^and P y 

appear to be of the same size. There, is a short SVfront of the 
length 0-225 m. tn. It bifurcates to form the twomest inal J i# lincd 

ventral sucker, and extends to the posterior end of the > & Ukc pro : e c t i on s. The 
by a single layer of epithelial cells, which gr c . ext emal longitudinal layers, 
musculature consists of the usual internal circular Rtlt j ' ® 

The caeca are attached to the body wall by hberous bundles. 


Excretory system: 


The excretory pore is situated on the dorsal surface at about OOfim.m. 
distance in front of the hinder end. The excretory bladder is Y-shaped with a 
.hcS like median stem produced in front into two v«j long cornua, 

which extend anteriorly up to the pharynx. t g^medijn J“ cl ® h j ch are furthcr 


arc produced into many irregular lateral branches n i • d : vcr ti C ula 

branched. All along their course, the main stem and cor < 
towards the edge of the body. 
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Genital system’. 


. , The gential organs occupy the must prominent position .m l the 

m the posterior part of the body. The m ile and female ducts 5t space 

little in front of the acetabulum. 


°P r, » separately jf 


The male genital system : 

The characteristic feature of this fluke is the large deenlv L.t.M 
along the median line in the middle of the postmoHu t\ f thc b ill 8ltuated 
usually four lobes in the te*» which arc further deeply mr ulcl T 
testicular space measures 1*32 m. m. in a specimen of I2'!)l)!n,m i„ Img'h p0St ' 

both vasa deferentia take their origin on the dorsal surface ne lr the ,„w 
e!)? °? e midd - le hne . of their respective testes. The right vas .ieferem S" 
from the posterior testis, curves round the anterior testis to run forward in a str<d«h! 
hne as far as the cirrus-sac where it joins the left vas*deferem arising rf & !r ht 
anteriQr testis. The latter occupies the similar position on the left side and °nn« le 

ZL'^T^ 

ventral ,ncker. The "“fend TOetX either '"JS vj-nunlly „„ lhc 

sucker or behind the posterior u nrein of tlJ 1 ,»L 'ft 1 * r > "\ uItUr °f the wn tral 
m m v m JT-I h latter. I hr vrsirula sriniualis f0*97 t i 

leads "into a wide small duct 'hf the * SmiVf* ^ v'T* P i' ‘ iwtt of ,hr drms sac - It 
running along the side of the ^ -sluiprd narrow elongated tube 

duct The ejaculatory tube then ciurts ink h)ii« chins "wTi**!^ * h * CJ " aculator y 

tensile tube. It, whennot cxtrudetlhtoil^l!!m ! hth 7 m ‘ r « r * « an ex- 

no part of this tube is surrounded by cellswlim'!"* 'i' r *“** * Spe * ,,m » sh(,w that 
Spine, have al*> been found 


Female genital system : 


is nearly pear-shaped with an entire m irarin ^ 1*“** am 1S P m, ' stlcular ( Fi «* *)• It 
in diameter. It consists of a sW e KJ£ «p' d nirasu ‘f» <J'842 m.m. x0‘484 m.m. 
meDt membrane. The germ et-lk K crm C( 'i ls rm ‘ ,(, * t 'd within a base- 

and more compact than those in the centre In'fl” Pfnpher.il region are smaller 
mature ova arc some what ov- 5 in JL md *’? Mcr, " r l»»« «f the organ. The 
The shell gland mass lies a little ’posterior tS tht”* cmi * ni ** « founded nucleus, 
t.on. The oviduct arising from the thc ° vary * n<l » median posi- 

the right side and bulges into a sunll 1? *! ijL Wrrow nvl < Fi »f 4 > Paste* backwards to 
The small receptacuhun scininis is oval «Vt« i stri . tc . tlirc " r receptaculum icininis. 
could be traced out. “ * ' l r< vv, th sperms. No Laurer's canal 

The oviduct »»» -jn .cnini, m „» M in,e 

g t ot thc sl »cll gland mass, where it becomes 

i 162 j 


xuc uviauct soar: 
^ ?hort tube and passes 




fairly broader and receives the broad common yolk duct of the vitelline reservoir. 
The shape of the compact shell gland mass is pear-shaped and is composed of a 
large number of cells which are closely aggregated together. The cells arc quite 
discrete and are not enclosed within a membrane. The shell gland cells are 
small, and radially arranged around the ootype in which they open by their narrow 
ducts. 


a 


SA yi. 


Op- d 



Fig. 4, Side view of the shell gland complex. 

The vitellaria occupy the lateral margins of body extending from the middle 
of the ventral sucker to the hinder end. They overdap the intestinal caeca in the 
testicular region, and practically unite with one another immediately behind the 
posterior testis. The vitelline follicles are pear-shaped. The vitelline ducts have 
the usual disposition. 

The uterus arises from the right side of the ootype and has some what mus- 
cular walls. It soon passes laterally and then forwards as a wide thin walled tube 
which soon becomes coiled and reaches the level of the posterior end of the ventral 
sucker where it opens into the metraterm. The metraterm proceeds forward to 
open to the exterior at the female genital aperture situated slightly posterior to 
the male aperture. 

The ova are not numerous, thin shelled, bright yellow in colour and measure 
O' 135 m. m. x 0*075 m. m. in size. 


DISCUSSION 

No end of confusion in the systematology of the species Paryphostomum sufrarty - 
ftx (Lane) Bhalerao, 1931, has resulted from a disregard for the original diagnosis of 
the genus Artyjechinostomum (Lane, 1915). The genus Artyfechinostmnwn was not re- 
cognised, but the species A* sufrartyjex was placed under the genus Paryphostomum 
(Dietz, 1909) by over looking items in the original description. 

It is furthermore evident that Bhalerao (1931,476) in his description Pary- 
phostomum sufrartyfex referring to certain specimen states that it was difficult to 
make out any spines in the collar. 

The genus Artyfechinostomum is differentiated from Paryphostomum by the pre- 
sence of large number of collar spines (42 in number) and the cirrus sac being long 
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lying with an incltii.il ion overt .hr Vcntml sucker. The body is usually clomnted 
and the cuticle .* ««ny. t he testes arc deeply l„l„-d and the lobe a£ further 
intended. The vitelline follicles arc intracaecal in the nmt ! • U , 

approach to meet towards the median line P tCSt,cuIar rc S' on and 

The author does not think that. Ehalcr.m (11)311 was imtified in j • 
Arlyfuhmstmmn (Lane) as a synonym of Paryplmtmntm (Dietz) The semfparv 
phostomum w characterised by the presence of small number of collar spines (27 in 
number) and the arms sac batty, small* dorsal to the ventral sucker. 1 * m 

The body is small and tin- cuticle is spiny in the preacetabulum region The 
aVr ’ ntiaC ‘‘ a '' il U1 thr l** 1 region but do no^mcct in 

These points bring of sufficient importance to distinguish the two genera it 
will be instructive to compare these two genera in a tabular form. h^era. 


TABLE t 



Arlyjfdiiimtmnum 

Lane, IP! 5 

P ary phostomum 

Dietz, 1909. 

Body 

Klongaml 

Small* 

Collar 

Not united vrmndly* 

Not united vcntrally. 

Collar spines 

42 in a single, row or double 
rows. 

27 in a singh row or double 
rows. 

Vitellarta 

Extend from hinder end-of 
ventral sucker to the pos- 
terior end of hotly and con- 
fluent in the post-testicular 
region. 

Extend from hinder end of 
ventral sucker to the poste- 
rior end of body and ap- 
proach to meet in the median 
line in the post-testicular re- 



gion. 

Testes 

Deeply lolied 

Lobcd 

Cirrus sac 

Extends posterior to ventral 
sucker. 

Dorsal to ventral-sucker. 

Cirrus 

With spines 

Spines absent 

Vcsicula- 

Scminalis, 

Tubular 

Tubular 


In the light of the facts brought forth here it is necessary to consider the two 
Mcndhehn^Ta}/ 101 ^^ aic ** ot * u * r tm & place them under the subfamily Parjpmtominae 

In the table II are compared the known species of Aftyfeihinoslomum with the 
form A, suftartyftx. 
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Comparative table of the specie* of Arl?f H hu mt <mmn 

A, mfmpffx A, m4hn,vi,m A.mM.ipr 


Hum 

Locality 


(«i H.iuui. Jtrm;* *»'i 

8 * liafilwttlit 


ft " ” \ * # HimMIMiq] 

w r*gi 

MaU>* Stain. 

(Assam, Calcutta, 

Madras, Aligarh 
Jabalpur). 


NVuhntt Ittiiw 


Size (m. m.) 

9X2 5 (Lane) 

12X3 




12*96X4*45 (author^ 

) 


* I \ |*/-2 

No. of spines 

42 

42 


42 

Marginal spines 

32 

36 


32 

Terminal spines 

5 on each side 

3 cm each 

side* 

8 «m tM'U wdr 

Oral sucker diame- 
ter (ra. m.) 

0; 2-0*3 (Lane) 

0’336 (author) 

Very small 


0*111 

Ventral sucker (m. m. 

) res xi 273 

011X6*75 


01*2X01101! 

Ratio of oral sucker 

1 ; 4. 




to ventral sucker. 




! ; n 

Oesophagus (m. m.) 

0*22 > 

0*04 


0 x 5 

Commencement of 
vitellaria. 

From the middltxd 
the ventral sucker. 

Fmn the 
border of 
sucker. 

poiterior 

ventral 

From the middle 
the vttttrifttauc 


Egg.'?, (in. m.) Numerous 

0*09X0^075 (Litre) 
0*135—0*075 (author) 


Lew 

tvibb-mm 

inm^mn 


species transferred under tfw htm iMm 


A rntkrm 

W White rati 
Northern India 

0*30X1*6 

43 

39 

2 m each side 
0*247 

01$ X 0*83 
I ; 8*5 


Form the posterior 
bottler of the ven- 
tral tucker* 

Numerous 

O' 096x0*064 


from all other 
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EXPLANATION or BfAI FK 

All drawings Mtmnmird by a tcferewt linr. vim made with the aid of a camera hicida and details 
filled in at the same magtnk mm, 

ABBREVIATIONS 

Acefc, Acetabulum; Ok * Gurus; Ok, p, t C form pouch; C, ap, t Goll&r spines; c.» Eggs; esc, p., 
Excretory pore ; h, I lead rdkt;m*,, iMratmal eaeraiOr^ Om„>phitgus ; O, $„ Oral sucker; Ov.* 
Ovary ; 0v« d, Ovidurt ; Eh., Bharyn* ; p. I'K tVrpharynx ; tamu Keeeptaculum seminis ; Sh, gl» 
Shell gland ; t*> Anterior tmk; ff, Dutrtmr jestt* ; U. # Uterus ; Vit., Vitelline follicles ; Vit. tl, Vitelline 
duct; Vit, *\, V iidlinr icscrveir ; > * arm., YesuatU srmmalrt, 

rkfhkrngks a vm 

Bhaler&o, G, IX (190), IW urw Uettumdet fo*m reptiles ; Vmphmtmmm imlkmn R Sp*, Parasttol., 
Vol 211 ; pp, 99*102. 

Bbalcra^ G* IX (19311 Twm&tah jmiuktcs of pigs in 'Bengal /ter, Iml Mm., Vol 33, pp, 475479* 

Dim, E. (19(19). Die luhinostomlirn d. Vogel* 7.m%l Auk,, Vol 34, No, (>., p* 186. 

Jain, G. P. (1957). On the urmmkk*Pmpfat$mwm mhnn , (Fmiqal). Pro£* Afot Acad. Sen, India* 
Vol XXV!!, Smkm ll Part VI, pp. 290*294, 

Lane, Cl (191.5), sitfwtiffet* A new parasitic Echtnoitume of man. ImL Jwr. Mtd. 

B$sahpp.mmh 

Lcipor, 10 T. (I9U). A new Ikhinmumie parable in man, *fmr. Imdm SehmlTmp. M$d,,V®Ll, 
pp, 27*28- 


Mcndhemn 11. (EH 1?, Ikhiw&maiidw rrvbfon rk the family, differential keys to genera ant! spp. 
host lilt, Atvh, Ruing, tjripdg (R 10 12, pp. 231*249, 

Rai, E, and Ahlmvalfo, S. M (1951!)* A mar m common helminths of pigs at Aligarh (Part I). Proc. 
Mat. Ami Sn H Italia. V*»L XXVIII, Section B» Vm II, pp. 195099, 

Rartmnujaduul U and Alww, V. S„ (1934), Pmtphmtmnm si{frmi\lh (Lane, 1915) Bhalerao, 1931 in 
pigs [Sus Smifa ihmnmUm) in Madras, tml V*l j/mr,, 30 (6), pp. 498 500, 

Reddy, IXO* mid Varmah, X. (1 9501 Pmpkmimtm sufhrtyfix (intestinal fluke) infection in man, 
the Indian Medical O.wcue, pp. 546*517. 


I 16^ ) 



PHYSIOLOGICAL STUDIES ON SALT-TOLERANCE IN 

CROP PLANTS 

VI. EFFECT OF NaCil AND N.i 3 U E * >N UKA1N QUALI FY IN WHEAT* 


N. N\ HUAKinVAj 

IhUwy Ihjwtmnrf, J Ap§ 

Read at the 28th Annual Smmn ui'thc. A<Mthm* hrli *t sir Dimwit y <>i A%m m 8th February 1950 


IMKO..UJi;nON 


Crop growth m saline or alkaline areas is generally poor leading to drarm^ 
production of straw and sml. The seeds produced ai r of InlVrim quality HmS? 
analysis of seeds, in order to evaluate thr influence ,»f salinity or alkalinitv on a 
chemical composition dors not srrm to have hern invrstieatrd «„ f ar Vu" •„ 
the present study, analysis of wheat grain*, obtained from plants Bmwn I 
optimum water supply in pots with 0*1% NaUl or (HU, Na.CO. added to T 
soil at the time of sowing, were carried out. s ** t0 the 


ME II lUDS AN It M.VtKItlAI, 

Complete analysis of wheat 0, 5»ll mains was carried out according to thr 
conventional A.O.A.C. 1 method* lor determining the quality of fi«Kb« 0 $ faiSf 

Ibre, ‘ I"™** »™". pronto,' 

byM 

sugars by Munson-Wa ker Bertrand method as suggested by Loomis and Shu! 
(1937) and starches by the procedure adopted by Wight (HWH), were also investi- 

3* grains for the above analysis were obtained from the, nlams crown in 
pots (9 X9 ') m soil containing either O' Li Nat U or U*Ud, Nu,G( v ( t)1 \ air drv loil 
basis) ; the salt was added at the time of sowing. Gram* fioin the ‘no-salt-set’ 
served as control. Optimum water-supply-iron, held capacity (about ?5%) to 

„» in JU 


(NaCl and Na*CO,) are expressed -v! ^ . inilumce of the two salt 

and are included in table 1 and .Iso T' t ‘ n,tll K'' on air -dry. weight of the grains 
1 4Hd Ahi > ,r l>"*semeU by Figures 1A and 2A. 


* Fart of the the* approved for d,e Eh. I), degree of the Agra Umwmiiy. 

1C» 
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Influence of 0*1% N,*WI or 0 i\$% !O f , ml«lr<t to the unit at the sowing 
time on elwmirai romp*wnimi of whrat V*. hhl grains, 

(% on oir •?!? v-%r™lsrt 


Chemical commitrnt 

Moisture 

Fibre 

Ash 

Fats 

Proteins 

Carbohydrates 

. V. '.,Ct set) 

i 1**1 

a*«v» 

t' 

I'M) 

i lVH> 

70"** 1 

0*1% N.tCIl 

U’97 

Mm 

2*82 

I'-lt 

14*03 

6678 

0’03,i Na 4 CO, 

8*03 

2*73 

21)1 

2*28 

14*40 

68*65 

It m indicated that noil drrrhng with <>i% NaCl i\t the time of sowing 
resulted in the production of grains which weir higher in protein-content but 
lower in carbohydrates* i Iranis hat vested from the enrhotnUr^ct also exhibited 
an increase in protritne*oitrnt and in f.\U % hut a decrease in moisture content and 
also in carbohydrates* 

Influence of the two soils on the ft action* of carbohydrate are expressed as 
percentage on ovenolry^e nh in table 11 A and percentage an total carbohydrates 
in table 1IB ami in histograms 1H and 21b 

lAhur, it 

Effect oHH • NhC.:1 or iVCWb Na*15C»n added to the soil at the lowing 
time, on fractious of cat babyd* ales in wheat 15* 591 grains* 

Treatment 

Reducing 

Invert 

Starches 


sugars 

sugars 



/ 

S, ; % on oveu dty seeds* 


Control 

UH>1) 

7*82 

65*57 

0*1% NaCl 

U-47 

1*82 

71*15 

0*03% Na.GO, 

O’ 1 3 

1*18 

67*32 

11 : 

% mi i,iai t iul toh yd rates. 


Control 

0*75 

8*9 

81*5 

0*l«/ o NaCl 

0*55 

2*3 

894 

0*03^ Na,CO, 

0* 1 5 

1*5 

88*2 
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From the above data, it is clear that both reducing and invert sugars are 
decreased in salt-fed plants while starches are increased, ° 1 , e 

Fractions of total- nitrogen are expressed in table HI and also in figures 1C 
and 2G as percentage, on oven-dry seeds. 

TAM.K 111 


Effect of 0*1% Nad or 0*03% Na,C0 4 , added to the soil at the sowing 
time, on fractions of nitrogen in grams of wheat G. 50 1 . 

(% on oven dry seeds) 


Treatment 

Total 

IWin 

Rest 


Nitrogen 

Nitrogen 

Nitrogen 

Control 

3*07 

1*7*1 

1*29 

0*1% NaGl 

3-01 

2*10 

0*82 

0*03% Na,CO» 

3*16 

2*23 

0*91 


Percentage total-nitrogen was not altered in the grants harvested from the 
chloride-or carbonutc-set but protein-nitrogen was increased. 


MSCimoN 

Before attempting a discussion of the results, it would be worthwhile to 
compare the results of the, present study on the chemical composition of the wheat 
G. 591 grains obtained from the. plants grown in normal sod (no-salt set) with the 
analysis of wheat grains given by Aiyer (194?), 


Name of the 
worker 

Moisture 

Fibre 

Ash 

Fats 

Proteins 

Car* 

bohydrates 

Present data 

11*9 

2*6 

2*9 

1*6 

11*4 

70*6 

Church 

12*5 

2*7 

1*7 

1*2 

13*5 

68*4 

Leather 

12*2 

1*7 

1*8 

1*7 

9*9 

72*7 

-Do- 

12*9 

1*5 

2*4 

2*1 

8*9 

72*7 


wnrl ,3 e results of the present study agree fairly welt with those of the other 
worKtis. L he small variation* can be attributed to the variety of wheat under 

f£*L™Ln <? pl th< t con , ci i tion , s of 8™ wth - Details regarding these two aspects 
for the results of Church and Leather are not available, 
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BXINUNATION OF THE WUURiiS 

% ^ hifrxi ol «■ IVm N»tJI, atttfcd to i hr soil* m the quality of grain* of Wheat 0. 501, 

E ^ ; U'! m and hi% NatB (*»» anodn * hi Basil), a*ldrd to the *oB at the lowing time, 
h ; Clteu k#l attatysU *4 thr grain* tlVncnugr on airniry toll). 

It ; Carbohydrate hmtlm** of the gram* (Itaeentage oo tout! carbohydrate# present in the 
gr tutmh 

t* s Milioptii fmctkwi of ifte grata* CFfrrtota.gr on ovobhJt y twk). 

!% 2* Etfo:t of Oil t% Na CO|> #l*ltd to the soil, on ike quality of grain* of Wheat G. 501- 

E 0 #, >* » nr! €H1$% N%€3t'% (on airtary toil basis) ,, addfal to the toil at the sowing time. 

A t Chmta ol analysis of *hr grata* (IVr rmtage on aitnlry soil), 

B : ( kit» »hy,li 4 tr hartbtu *4 ike grains C|*m?e,oUtp m total carbohydrates present in the 

graint}* 

C : NUrug^n fusion# til the grata's (tteentage mi oven-dry seeds). 
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Reverting now to the influence of NaCl or N.i.CO, (>n t j, r 
tion of wheat grains, the following points are notewouhy : 


chemical 


composi- 


(0 


(«) 


Sodium chloride leads to a dm.usr of carbohydrates but increase,-, 
protein-nitrogen of the wheat grams. Among the carbohydrates su ' “ 
(reducing and invert) are dea cased while starches are inci'cased? 8 

Sodium carbonate results in a decrease of carbohydrate* «i , 
moisture-content, but increases the protein-nitrogen and’ also ‘fats fe? 
turns of carbohydrates are similar ily affected as by chloride. 1 

Thus the effect of the two salts on grain composition seems to tv o 
but the carbonate seems to be more ctfertive than the chloride \L»,a-‘ nnar ’ 
sugars (reducing and invert). Bhardwnj and Ran have rrm>rtrd tSJ bifl 8 the 

of the above two salts on early acetiling metabolism in wheat l‘t v l , 
ting to compare the above results with those on ‘seedling metabo lnt , ers ’ 

are summarized in table IV. f ’ mrUl)l,1,am » stnd so they 


TARI.B IV 


Effect of NaGl and NaCO, on chemical composition of seedlings (96 hours 
old) and of grams of wheat U. 591. 8 1 ou 8 

(Z on respective control) 


Observation 

Reducing 

sugars 

Invert 

sugars 

Protein- 

nitrogen 

NaCl supply * 

Seedling analysis 

Grain analysis 

59 

78 

100 

24 

79 

123 

Na^COa supply 

Seedling analysis 

Grain analysis 

49 

22 

45 

15 

73 

126 


experiments are 0-6% 'and 0*5^ solutS fW rt *1 in thc “otabolism 

grains for analysis were obtained from thc nbiiu^tVi ’ UU respectively. The 

or 0-03% Na 4 GO s (on air-dry ^basis' Howevee “1 IT } T l ™ ,,t:umn « NaCl 
calculated on soil solution basis *Vl 7 ¥ JJ r ’ w V c ' n v, ^* l es fiir salt-concentration are 
to those used for thc seedling studies. * l *" >(>,nurc h-vcl), they arc nearly ecjual 

The above data reveals that : 

(i) Reducing sugars are depressed by the two salts at the sredlitw stmr,- m 
hours after sowing) ; the denmmm* J - , ' iUX * ta S c 

- - 
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Thr i • ■•tilts i>n < 'nt >ii'!r >•!•>.? .nr my potted hv the finding* of Gauch 
■uni r.u tn 0'>i’ tb it. I'V . 1 , ( nmnlitj.-n of chloride ion, the sucrose 
cunt rut is 'm.ukrJlv nffrdr.l ; .0 |t.r.Jovrk.-»j;i U93t>\ who says that the 
accumulation of * hi ntd<- d numbs th** nhotosyiithctic activity leading 
in mint tii*n n! t,.|al i ii.bolndviitrs ; anti of Garner, et at (1930), that 
the amyhdvtic mtivitv is diumbnt. It is iu« dear whether the car* 
Inmate effect can -d - • hr rspl.ffnrd im the above basis. 

... ivutrin nitrogen is lowered at the smiling stage, but the effect appears 
11 in be , evrr.nl at malm ifv .n the grains produced were richer in proicin- 
mtrmjrn ; the diif.-renc.rs due to the two salts are small. Apparently 
in wheat seedling hydndyds of the reserved protein is federated by 
the salts while m the maturing grain the synthesis is lacihtated. 

From the above results, it can be e< included that : 

(») A supply ol chloride or eat b« mate brings about a disturbance in car* 
' bohydrate metabolism and protein synthesis. 

fiil Carbohydrates, particularly reducing sugars, can offer a fair indication 
v ' icg'.m! mg the depressing effect ol chloride or carbonate. 


St'MMAKY 


Grains of wheat from the harvest of plants grown with optimum water-supply 
in not culture in soil to which Ndii or Nn,tu t, was ridded at the time of sowing at 
Q'1% or tl*03jj pm ait 'dry basis) were analysed for then chemical composition 
following the *A.O»A.l».‘ methods. 


Addition of 0*1 Nat 11 resulted in an inc tease of proteins and in a decrease 
of torn! carbohydrates, both mincing and invert sugars were lowered but starches 
were increased. The carbonate pt* *d"„5 increased the protean and fat content of 
the grains while moisture content and carbohydrate# were lowered ; reducing and 
invert sugars were depressed but starches were increased. 


It is thus evident that the iidlurnec of the chloride or carbonate added to the 
soil even at the time of sowing, pro stats opto maturity. Natal appears to mterleie 
with the carbohydrate ami protein metabolism, while Na*UO, seems to iniluence, 
in addition, the fat metabolism too. 
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STUDIES ON FRESHWATER PLANKTON —PART III* 

•QUALITATIVE COMPOSITION AND SEASONAL FLUCTUATIONS 
IN PLANKTON COMPONENTS 


% 

S M. PAS .)-»•/ V. K. SRIVASI'.WA 
Department nf Z#3ta$y, (Jmemity «f Dnsknm 

[ Kr.Tive.l on Hilt Match 0,1*) j 


AflMKAia 


The present paper gives a more or ten complctt pknnr «>»' tint general Dwtactereiku of North Indian 
plankton of Icntic freshwater* based on regular weekly mlVetems tw two yr»n, the seasonal distribution of 
the plankton and the fluctuations of the phyiaplsnkton eikt MttntMHon c.</mjm«n><» are given in detail and 
are, to our knowledge, giwo fully for the lk'*t time, for Indian fresHwatrri. This plankton picture has alsn 
been compared with the pictum obtained form «• >M.*r c ntntrier an I with pMiin pktute* %i the sea, 


INTRt U>N 

Although the knowledge that microscopic organism* «rr present in water 
Sf^ Ck /5° m t ! ,c , days Eee«wri,h.ri (IhTi lLilh, thr actual studies cm 
plankton started much later* It dors not appear to have hern finally decided as to 
who should be credited for the discovery of plankton. Nredham and Lloyd (1930) 
* . t0 am5 &H‘* who. wliijr thawing fmr nets through the 

forj th^ f T^ C Ba t C f c n C ^oLj" ,,1 " ly and Hot it. In spite of the 

*et that Johannes Muller (1845) and later Prtrr Erasmus Muller began the studies 

ffl £V,"? discovered some mioo-crusUeca, it was m»i until Victor Hensen 
and 2*hri* whi!*,”* 1 P^ an j^ tou Wi ‘* proposed to include all minute amn als, plants 
treibt”) HncrW wcr c found suspended in natural water ( H Allca was in wasser 

Idnds W and IS u * •«««*. ami included pelagic life of all 

univei&'il ® TKU However Ikmcn $ ilrtiuiiimi o( this term !mi become 

which float nr .Jut 8< r° , \ < i Xlnm ^ *° cover all assemblages of such small organisms 
floatimr universe • fcc ! > y f nd iuc Cikirricrl about by the water currents or that 
Kolkwuz f to i o\ a„r m !» Il u C T ant# sind nnimals which inhabit the open waters, 
are normallv Tiufof,/ i*** tk 5 tcrra ?* natural community of those organisms that 
(mop i whil / j- _ k. ln 'f ate £ am * : ‘ r 5 passively carried along by currents. Rylov 
term ‘oblioonlMtkoW 8 *p C / orms w! luc * 1 come under the term plankton, used the 
!J« e 2tS ?« rlt m r g to - tfUft ^ Ia, ! kum »»«>* »«** 'facultative plankton 1 for 
organisms are nor rbl H)tl Emnetic and littoral regions and hr stated that pelagic 
littoral. Eddv n<mi .** plankton, for plankton may be both pelagic and 
constituting alfmicroseo ! rnef^. t le / en!ft i^ mikton to wu «gg*cgation of the organisms 
includes those forms with 'bn!™ ° Und m .°P Ctt waters, A more common definition 
17cnded ^tSS in oli? 1C T”.° «**«««* t( » «*»■»«* living a free-floating or 
algae in terms of ' ecohLirM 1 ? rkl * ,c waler ‘ UrifHth (1828) lm» classified plankton 
attempts terms as rheonhmto / U - Urc f prevalent In the habitat. And from such 

ton (deep pond) helionhnkmnV v‘ V ?\ ' l> f utl *°pl»nktui* (shallow pond), limnoplank- 
„ P ponty, ncUophmkton (pond) and many others have mile out. 

"With tight plates. 
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Plankton is universally rep >rtcd Irom almost all natural waters irrespective of 
latitude and altitude. A gn<*4 deal of research work has been put in by distinguish- 
ed lunnologist* in various parts of the wot id and a larg: amount of literature has 
accumulated on the subject. In India the studies made on plankton, have been 
mostly confined to eitber marine founs on our coasts or to brackish waters. Some 
investigations on similar lines made in Kbrweta (huge, Punjab (Pruthi, 1933), and 
in the lloogly river (Dntta rt at 1934) are also for the salt and esturinc waters. No 
doubt, the bionomics of some freshwater organisms have been reported from a tank 
in Calcutta (Sewell, 19341 but neither any systematic qualitative or quantitative 
data for the plankton nor the peak periods or the fluctuations of the crop have been 
referred to. 

Recent observations made on the, plankton in South Indian fresh waters by 
Ganapati (1943) and Uiucko and Kuotomb (1954) along with those recorded 
from nursery ponds in Orbsa AUkunhi d al (1955) are mostly causual and of short 
duration. As so aptly put by Annandale (19 IB) •' If ike plankton studies are to be 
by made satisfactorily in any freshwater body then the collections and observations should be 
made regularly at all seasons, as so many organism t are plastic and vary greatly with the 
environmental conditions j and therefore the description of stray samples as noted by some 
workers are liable to obscure rather than to elucidate the biology of the given water ” And 
as such it would not be an exaggeration to say that no real scientific data on 
freshwater plankton are available for freshwater bodies of India in general and 
Uttar Pradesh in particular, Das and Srivastava (1935, 195f> A and B) have given 
some quantitative data on plankton and the physico-chemical condition of water. 
In the present Contribution an attempt has been made, to give comprehensive 
qualitative, data on freshwater plankton in Uttar Pradesh. 

MATHIUAL AND Mbit tODS 

In order to secure the data necessary for the present studied on plankton, 
regular weekly collections were made, with the help of a half metre 
plankton net. The samples were taken in the morning and one standard haul was 
made in all operations, each haul being a boat-run for a fixed distance, in the 
middle of the water bodies under examination. After washing out the catch from 
the bucket and the net, it was brought to the laboratory in wide mouth collection 
bottles, A general survey of the samples was done under the binocular microscope 
for the preliminary identification of the, organisms and later it was fixed in 5% 
formalin. The total volume of the plankton was determined by the standard dis- 
placement method, as previously done by Eddy (1927). 

In order to study the general characteristics of the plankton, systematic records 
were maintained of both plant and animal forms occurring in the plankton. 
Detailed qualitative observations regarding the distribution and fluctuations of 
zooplankton and phytoplankton components have been made separately, as detailed 
in the following pages. 

QlfAUfAflVB COMPOSITION OF PLANKTON 

Zooplankton 

The collections show a distinct change in the composition of the Zooplankton 
during the course of the year. These fluctuations in zooplankton during the 
year arc given month wise below separately, for LaMar tinioro and Kathauta res- 
pectively t 
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taMdrtinure take : 

July— la this month the total quantify of zooplankton was poor, The crusta- 
ceans present in the collections were chiefly enprpods represented by Diaptomus 
contortu «» Cyclops Imkttfli and A bstvyehps cdmalttM in various stages of development 
Among dadocera Shmo Daphnia were notierd occasionally. Rotifers were also 
common, the chief forms being Halt ulus, ttrmhum* Jakatm, and Pnlyarthra, 

August— So far as the. plankton is concerned the general condition was very 
much similar to that of the previous month. In copepod* stray examples 6f 
Mmcychps obsoletus were observed but Diaptomus emtortus and Cyclops Imckarti wm 
present in large numbers. Cladocera were rare. Among the rotifers nearly the 
same forms were seen which appeared in the last month. 

September— tn this month copcpads increased considers; bly the chief formsddeti* 
tifidd were Diaptomus cmtorlus and Cyclops hnckarti, Diaptomus minus also appeared 
for the first time, but was very rare. Mmtydop* etbsdetus seemed to havfc dis- 
appeared. Cladocera featured remarkably and Were represented by Daphnia 
mgispina and Gemdaphnia cmula. Crustacean larvae were very common, 
rotifers • Gondchihs noloox, and Bratkmm Jalestus were seen. Nymphs of mayfi^ 
dragonfly also made their appearance. 

October— Of the copepods, Diaptomus vUms was still comparatively rare, but 
Diaptomus eontortus was very common. In Cyclops Imkarti, if judged by the 
nuinjper of ova carried by each female, it was the peak reproductive period for this 
species. Among die cladoecrn, along with the two species i.r. Daphttm Impispina and 
Ceriodaphnia corn at a, two move species viz. Mmna dubm and Ikafhmmama txeisum were 
present. The size of the ryes of Moimt duhsa was much larger than that of the 
normal individuals. Daphnia had eggs In their brood sacs. Rotifers were repre- 
sented by the same number of species as described in the previous month. Sea- 
toblasts of two species of Rryozoa namely PlumateMa punctata and Phimatedla frutiem 
were noticed. In insect larvae chiefly those of some diptcrua insects and nymphs 
of dragonfly of the genus Brachythcmis and Iclinm along with some of mayfly were 
common. 

November— Again all the four species of copepods were well represented but 
Diaptomus eontortus and Cyclops leuckarti vteve particularly numerous. Among cladocera 
which experienced an increase in their population, examples of Daphnia longispina , 
Ceriodaphnia cornuta, and Diaphanosima txasutn were common. Stray examples of 
.Moina dubia were also seen. Rotifers were represented by two species Ilattulus and 
Braclnonus falcalus only, as (Jonochilas wlvox did not appear in the samples. Insect 
Rented WCre rcc * uccc * * u num bers but all the forms noted previously were repre- 

December— The plankton condition remained the same as in the previous month. 
Among copepods only three specks, viz. Diaptomus eontortus, tBapfamus tnduus and 
Cyclops leuckarti appear to have been absent in this month. The same species of 
cladocera were present as noticed in November, but the number of Moirn dubia 
increased as compared with other species, Ihsmim specks were also obtained 
during this month. Cladocera were most abundant in this month and Crustacean 
larvae also constituted a good proportion. Rotifers and insect nymphs were repre- 
sented by the same species as noticed in November. 

January— In this month the population of Diaptomus was far more than that of 
G yclops ( although the same three species were present. Cladocera were represented 
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by Gcriodopknia mmta, Diaphmtmma minim , Basmina species and Maim dubia. Crus- 
tacean larvae and rotifers were seen occasionally. Insect larvae again increased 
in population, the main components being nymphs of mayflys, damselilys and 
dragonflys. 

February—Thc zooplankton showed a pour catch in this month. Among cope- 
pods, Diaptomus wntorte and Cyclops Imkarii were common while Diabtmus viditus was 
rare. Cladocera were featured mainly by thr presence, of Cmodaphnia mmta and 
Mom dubia, while the others were seen occasionally. Crustacean larvae, rotifers 
and statoblasts of Bryoy.oa, through observed in some samples of this month, had a 
very poor population. Nymphs of mayfly* and damselilys were common, 

Marsh— The composition of plankton w as somewhat similar to that observed in 
the previous month. Only two species of cope pods Diaptomus mtortus and Cyclops 
kvckarli were noticed. Cladocera were represented by the same species as seen in 
February. Rotifers anti a few statoblasts were observed occasionally. Some 
ostracods appeared in the collections but their number was very poor. Insect 
larvae and nymphs present were chiefly those of mayflys and dragonflys only. 

April— The copepod population increased to a great extent and all the four 
species were present. Diaptomus were, seen in their various developmental 
stages. The single specie* of Cyclops Uuckarti was common and was breeding. 
Of the specie* of cladocera, examples of Moina dubia and Ceriodaphma 
cotnuta were common, while the other two species were rare. Crustacean 
larvae showed an increase in thei, number. Examples of ostracods e.g, Cypris 
and liucypris were noted in samples. Rotifers also increased in number and the 
chief components seen were Euchknis dilatata, Drachmas falcatus, Rattulus species and 
some forms of Asphnchna hrightwdU. Insect nymphs were almost the same as in 
March, 

May— -Its this month only three species of copepods were seen in large numbers. 
Diaptomus mdortus and Diaptomus mJuus were veiy common, while Cyclops Uuckarti, 
though not numerous were by no means rare. Mmcyckps obsolete appeared to have 
disappeared totally. This was the breeding period for Diaptomus. Among clado- 
cera, examples of Diaphammma exfsum and Carittdaphnia cornuta were rare, and 
few examples of Moina dubia were observed, Crustacean larvae featured in the 
samples abundantly, and among rotifers, Brachitmus jalcatus and Rattulus species were 
the prominant forms present while L'opms caudatus appeared for the first time in 
collections and Asplanchna brightwdli were not seen, Ostracods did not show any 
special change in their species from that noted in the previous month. Occasionally 
some statoblasts of Rlumatdla frutima were seen, 

June —The general conditions of the plankton remained the same as in the 
month of May, All the three species of copepods were represented. Cyclops Uuckarti 
and Diaptomus contortm were breeding at this time. , Among cladocera, Moina dubia 
and Cemdaphnia cornuta were seen casually while Diaphanosoma excisum and Daphnia 
Imghpina seem to have been absent. Rotifers became very conspicuous by the 
increase in their population as well as some more species were seen, viz. Pfiilodina 
species and 'I'natfim'species in addition to the forms present in the last month. 
Ostracods were shared by the same forms present in May. 

Katlmta Lake: 

August.— In this month zooplankton formed the main components of the 
collections. The most prominent organisms were copepods and cladocera. Cope- 
pods were represented by Cyclops Uuckarti , Diapcomus doriai and Diaptomus wntortu?. 
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Among cladocera, Daphnia longhorn were nnmeiom, nomr (buns of Shmuphalus 
elizabethae, Dlaphmmana smi and Moina «/«M« wrvr also u nifn!. Urnsiacean larvae 
were present in various stages of developm *«t , Rotifers were Jmpimtly represen- 
ted, the chief forms bring kaHttlm species, <> > feus eaudaltts and Ik, tchionns jakatus. 

September *— Among coprpods the prominent components, were almost the same 
species, viz. Cyclops Imckorti , Dwplmm d»mi ami Diaptomus c mk-tisn, Home examples 
o( Cyclops maims were also observed in the collections occasionally, but the specks 
of Diaptomus were far wove numerous than the Cyclops, iUaduena were, represen- 
ted by the same four examples observed in the mouth <d August, except Bosmina 
species which appeared in the samples lor the lirst time, tlntstawin larvae were 
taken along with the rotifers which did not show any change in their components 
from the last month. Nymph* or mayfly and dragonfly were also collected in this 
month, although in very small numbers. 

October , — This month brought a marked decline in the total population of the 
zooplankton. The number of copepotls decreased and the forms common were 
Cyclops leuckarti , Diaptomus doriai and Diaptomus amtartm, while Cyclops variem which 
appeared in the last month shared very thin population. In cladocera, Daphnia 
longispina, Diaphanosma sarsi l and Bosmina species featured chiefly, but Bimocephalus 
elizabethae and Moina dubi'a were comparatively rare. Crustacean larvae were 
represented in various stages of development . Of the three main specie* of rotifers 
present, Rattulus species anti Gapm catdntm were rare while Bmthmms falcatus was 
common. The same insect nymphs observed in October wrtr taken in their 
different developmental stages, hut th • mayfly nymphs were m huger number than 
those of dragonfly, 

November , — In this month the, total population of zooplankton experienced an 
increase which was because of the inn ease in the number of rope pud*. As far as 
components were concerned there was no well defined change from the previous 
month. Almost the same, common species, viz., Cyclops hmkiirti, Diaptomus doriai, 
Diaptomus contartus were present, hut Diaptomus doriai were found tu smaller number 
as compared to the other two species. The Diaptomus wne found relatively in larger 
population than the Cyclops. Of cladocera, examples of Daphnia longispina and 
Bosmina species featured greatly, the former hearing eggs m the brood sacs. 
Diaphanosoma sarsi and Moina dubia shared in small population, while Simocephalus 
elizabethae appeared to have disappeared. Crustacean intvar and insect nymphs 
were represented as in the previous mouth. In rotif ers Bmhumus Jakatus were 
common although few examples of Rattulus specie* and Copmt cmdatus appeared in 
some collections. 

December ,— So far as the total catch of zooplankton was concerned the general 
condition was very similar to that noticed lit the month of November. Among 
copepods Diaptomus contortus were very common and this species was breeding in 
this month, but Diaptomus doriai and Cyclops leuckarti were comparatively rare. There 
appeared some examples of Diaptomus mduus, All the forms of cladocera were 
present. Few examples or darmelfiy nymphs were taken occasionally. In rotifers, 
mainly Brachmus jakatus and Rattulus species were represented. 

January — During the month almost all the four species of copepods were 
present. Diaptomus contortus and Diaptomus nidnus were specially common, moreover 
some females were carrying eggs in their egg sacs, Among cladocera Bosmina 
species, Moina dubia featured greatly, while Daphnia longispiru and D.aphatmmna sarsi, 
though not much common, were by no means rare. A few examples of Simosa 
eleZabathae made their appearance for the first time in the samples, although in very 
small numbers. Occasionally the population of cladocera showed a well marked 
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increase. Crustacean l.u vac were present while there, was no change, in the com- 
ponents oi the insect nymphs. Ol the species of rotifers Brachionus falcatm was 

comparatively common. 

February— tty the end of this month only two species of copepods, viz., 
Diaptomus contortus and Diaptomus viduus were represented chiefly, while Cyclops 
liuckarti and Diaptomus doriai were rare. On the whole the population of copepods 
decreased to a great extent hut dadocna featured prominently during this month. 
All the four species, Bosmina sp,» Daphnia longispina, Mom dubia and Diaphanosoma sarsi, 
were taken in the samples. One sample on the 18th February consisted almost 
entirely of examples of Bosmina sp., and only a Few forms of Daphnia longispina. Crus- 
tacean larvae and the same insect nymphs noted in January were present. Roti- 
fers did not show any change in their components. 

March — Of the. two species oi Diaptomus , Diaptomus contortus were more common, 
while Diaptomus doriai was not represented in the samples. But a few forms of 
Cyclops leuckarti were present Gladocnra experienced a great increase . in their 
population. Almost all the four species were present, in large numbers. But a few 
examples of Cemdaphtm regaudi and Simosa deZebalhae were also found during 
this month. Crustacean larvae in their various stages of development were observed 
in the samples. Only a few forms of mayfly nymphs were noticed. Among rotifers 
examples of Brachiinus falcatus and Copras caudatus were represented. Some examples 
of water mites namely Nmmmimolzi indiui and Eylais degenerate astalica appeared 
for the first time in this month. 

April— dn this month Diaptomus contortus and Diaptomus viduus were far more 
numerous than the Cyclops Imkarti, Among cladoccra, Bosmina sp., Daphnia longispina, 
Moina dubia and Cmoaaphnia rtgaudt were Common. Only stray examples of Simosa 
elcZabethae and Diaphtmsoma sarsi were seen. Crustacean larvae, some mayfly and 
dragonfly nymphs were obtained in the samples of this month. The chief charac- 
teristic fcatme of the plankton was the great increase in the number of both ex- 
amples and the species of the rotifers, the main forms were Brachionus falcatus, Copeus 
caudatus , Raitulus sp,, Triart hra sp., and Euchlanis dilatata. Some examples of water- 
mites, viz. Eylais dogma rata asiatica and Neumania volzi indica were also obtained in 
the collection. 

May— The population of capepoda received a setback during this month and 
the chief components were Diaptomus contortus along with some examples of Diaptomus 
viduu, Cyclops leuckarti was rare. Of the species of cladoccra, Bosmina sp. and 
Cmodabhnia regaudi were particularly abundant and the rest two species, Moina 
dubia and Daphnia longispina were very rare. Crustacean larvae increased in their 
number but insect nymphs were scanty. Rotifers were conspicuous and one Species, 
of Brachionus was prominent, whereas examples of other three forms present in the 
last month were not so common. Watcrmitos were not observed in the collections 
of this month, 

June— Copepods were represented by the examples of Diaptomus contortus and 
Cyclops leuckarti which were breeding. Diaptomus viduus were comparatively rare. 
Among cladoeera, Bosmina sp. (knodaphnia regaudi were plenty, while Diaphnosoma 
longispina and Moina dubia appeared in very limited numbers. Crustacean larvae 
were common but insect nymphs were taken occasionally. Rotifers were mainly 
represented by Halt ulus sp. and Brachionus falcatus and other two forms, Triarlhra sp. 
and Copeus caudatus. 

July—' This month revealed no marked change in the components of copepods. 
Cladoccra were prominent and consisted chiefly of Bosmina sp. and Ceriodaphnia 
regaudi. While Mama dubia and Daphnia longispina were rpre. Since Crmtapcap 
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larvae were present, hut the insert nymphs were conspicuous by their absence 
during this month. The examples of i other* dedmetj considerably and conshttd 
mainly of one species of Brtuhiotnis jakalus, 

Phytoplankton 

LaMartinim lake : 

The phytoplankton was chiefly represented by Ohlorophyceac (green aW 
including some desmidiacot (drsmids, inyxophyeeae, blue green algae)' and 
Bacillariacsae (diatoms). Some, aoospores of various forms were * also seen in the 
collections. The green algae were the most common components. The common 
genera present were Volmx, Spirogpa, Pmdmmi, StmJmtu, HrdmHtlym, (Manila and 
Selmastrum. Drsmids were not represented richly in the sampler the two common 
genra encountered being Cbsltriwn and Qntmtium. The important blue green alare 
noticed were species of Glmimhia, and Aiuiktmi, And the most Common dhtoms 
present were Fragillaria, Atdmra, Sjnedta, Tmlutia, TttkUmk. Namda' and 
Asterionella. ' 


Among the phytoplankton of UM.utinirre Vdmx and Glmtmhk nocorawmied 
with Apurogyra were the most interesting and abundant groups ns they developed 
two water blooms, the first during the monsoon and the other in the late winter 
months respectively. In the number of genera the list of phytoplankton was headed 
by the green algae with nine genra. The diatom# were second with five forms 
while the blue green was the third with three genet o only. Some other species of 
algae had lew occasional representatives which war not so universal in occurrence 
and therefore they have been omitted. 

The enormous production of one or more upeeir* of algae at one particular 
time is common m the tropical wateis and is called ‘wafer Himn \ This has 
received very little attention by the biologist# in India. The growth of the algae 
w often of a single speetes til a combination of many which develop the bloom, 
Ihe first water bloom was observed during the month# of July and August. The 
most abundant form which caused the bloom were specie# of The, water 

was greenish in colour during that period. '1 he samples eont aium i various develop- 

A C ?Sond ^ate^ld^i T W * “ ■ f wi,h 51 frw «*»»**«»» mid Prndorm, 

A second water bloom was noticed during the month of 1-Vtn wary and the most 

also d acSmi'fS V* r ?P 0, ‘ ,iWc fo j! u . ,p ; was (Umdrkhut. This was 

remiUp «n l \ . thc v ,UntlunCc ut and some duuoms. From the 

of 8 oeaks Jnd ^^^ kton * m* ^ ture thc W,x,m ‘ thdr duration, attainments 
in the table? d Wlth other al P c ^ve >»«n found mu, and is furnished 

The nature of water bloom ami their duration 
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The water blooms appear and disappear or markedly decline in a relatively 
AV short ( j ura tion, lint during the hist water bloom by Volvo*, this period ranged for 
V bout 33 days while in the smniitl one in the case of Glnmtmhia it further extended 
f about 40 days. Of thr two blooms the later one caused by the Glaeotrichia was 
the densest, moreover its duration was also somewhat longer than that of the first 
one caused by the Volvo*. 


Kathmta Lake : 

The blue greet* algae (Myxnphymrr) Constituted an important component of 
the phytoplankton. The most common genus present was Microcystis, the colonics 
of which were cbtlmue or it regular shaped, composed of numerous spherical 
densely aggregated cells of about in diameter. This alga gave a characteristic 
dull green colour to the water. Another plant mass, expanding as a slimy surface 
layer and whose filaments are uubranched was 0 sanatoria which were represented 
in very small number occasionally, . Other important components tif the plankton 
belonging to this group were species of Glomtmhia and Analmna. The former forming 
». free mass Hunting as Inmate, hollow, soft, jelly like, indefinite mucous masses 
of varying dimensions. flic filaments were loosely aggregated, and the trichomes 
were about 7-hb in diameter, Amhamt appeared as a frothy gelatinous, floating 
blue green mass. 

The green algae (CJhlnrophyeeac) consisted chiefly of Vdhm with several 
daughter and grand daughter colonies inside and Spmpjra, having simple unbran- 
ched filaments, composed of cylindrical cells. Other common forms were Pandorina 
Budarina and Sdamintm, Home unicellular green plant masses known as desmids 
Were, occasionally presented by Pa turn. Chntemm, and Crnnamm. The diatoms were 
represented try labdtmia, Xjmfdrtt, Pragiltarte, Humtia, Hhopalodia, Navitula and 
Oymmlla. 


nr.sctKSiON 


Variation in the Number of Species. 


Zooplankton : 

In the present investigations, 4 species of copepods, and their nauplii, 5 dado- 
cera, 2 ostracod*, 9 rotifera ami statoblasts of 2 species of Bryozoa have been found 
in the stunples of LnMartinirrc lake. On the other hand there were observed 5 
species of copepods and their nauplii, 7 ciadoccra, 6 rotifers and 2 watermites m 
the plankton collections of lake Kathauta, Three forms of insect larvae, were also 
collected from these water bodies, Comparing those with the records obtained earlier 
in India, it can be seen that Srwcll (11334) reported 10 species of rotifers, 15 clado- 
cera, 10 copepods, 1 ostracod and 3 pnlyxoa from a tank m Bengal. Chacko ana 
Krishnamurthy (1954) dr seabed some copepods and cladocera constituting the 
zooplankton of some ponds in South India. And Alikunhi et al (I9oo) iound ,li 
rotifers » 2 copf{KHln» clml«cer& and aceciiottully Sttinc ostr&cods as important coin** 
ponents of the plankton in some nursery ponds in Orissa. 


In comparison to these Indian figures, Boyer and Rajkov (1929) counted 
80 rotifers, 22 copepods, and 59 phyllopods in lakes near Lcdriee. Kraatz (193 ) listed 
4 rotifers, nauplius, Cyclops and 2 ciadoccra while making quantitative net pi 
survey near Akron, Ohio, Harda (1933) recorded 1 nematode, 9 rotatoria,. 7 - 

cera, 10 copepods, 1 ostracod and 1 diptera in a I ormosan lake. Schelie 
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tkobinion (1939) counted about 3ft zooplankton specie* m Washington lake. Damann 
(1935) maintained plankton records hu I? years in lake Michigan and observed 
about 223 different organism* during that period of winch (.>/ rotifera, and 37 
crustacca were important as fish food, IVimak (19-19) discovered '25 species of 
rotifers, 2 copcpods and 5 cl adorn .1 in Colorado t ear v voir lakes. Moore (1950) 
showed the scarcity of zooplankton in lake IWi Jrnec in which rotifers were 
predominant group. Jolly (1952) described an Aimtaltan lake which possessed a 
rich zooplankton chiefly specie* of cntom*>stiac,m Crustacea. IVatcy (195.5) accoun- 
ted for only 4 species of rotifers and ciitslaera m Clear lake, Iowa, while Pennak 
(1955) noted about 2f> plankton species of rotifers in tbiloindo mountain lakes. 

It is therefore dear that each water body has its own components of the 
organisms which represent a variable composition, and each genus displays its 
own rules in a particular stretch of water. It appears that in Indian fresh water 
bodies the, number of species is comparatively low as compared to other countries, 
but the number of the individuals is in no case less and may be more than in colder 
water bodies. 


Phytoplankton : 

In LaMarinicre about 17 phytoplankton components have bee,n recorded by 
me. While nearly 15 forms were observed in the plankton samples of Kathauta. 
Ganapati (1943) found that the phytoplankton was represented only by 3 blue 
green algae while AUkunhi d <tl (1953) accounted for about 34 forms from the 
phytoplankton of the nursery ponds in Orissa, 

Comparing these with the observations of other commies, it can he seen that 
TJeno (1934) found only diatoms with 20 species as the chief representatives of the 
phytoplankton in lakes of Etorofe.r, Burro (1933) noticed ft blue-green, 5 flagellates, 
4 peridinium, 7 diatoms and (> green algae species during his four years plankton 
studies in Washington lake. Scheffer and Robinson (1939) recorded about 72 
species of phytoplankton from the same lake Washington. It is concluded from the 
present studies that the water bodies under consideration are rich in phytoplankton 
components as compared to those of South India, And there arc more genera as 
compared with the number of species in the plankton algae. 


Distribution of Species 

Zooplankton : 

The most common zooplankton components recorder! from JmMartmicrc were 
species of Diaptomous, Cyclops and Mmgdnps, among Cop'-pods. the Cladocera were 
represented by Daphnia , Ceriodaphnia, Mma, IHaphnmma and Ihmintt, ostracods by 
Eucypris, and Stemcypm and the rotifers by Cnp'ms, Asptmchmm Rattuks, Brathioms, 
Philodina, Triarthra, Euthlanis , Pdymthm and Cmnhllus, in the collections. Insect 
nymphs mainly of mayfly, dragonfly and damselfly featured the samples. Occa- 
sionally some statoblasta were also noticed. White in Kathauta almost similar 
forms excepting of Oopepods Mmtyckps were observer!. In cladocera species of 
Simocephalus were present in addition to the forms described in the LaMirtmierc 
lake. The most important thing to note was the negligible catch of ostracods in 
this lake. Among rotifers, all the forms present in LaM.mimore were obtained 
excepting Philodina, Polyanhra and mmhdus. Stray forms of w.ucrmites Neumann 
and Eylais were also seen in the collections of Kathauta lake. 
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j'u srm r . .i Cmodaphnm , Ditiphanosdmd, 


l'Hu,khmr, A. w. huxtipiut. Si tmvtphalus, Danhmdm, Scapholebrul 


III Grth'tliU, Sewell, , i’M'l t » ; pm ted ( h 

jfww, Ltydigia. t . , , , — 

C/piwiw, Matrathnx m rUI ■».». Am •« ; ctprjvi.U, DinpUmus emtorlus, Meymcydops 
leuekarti, hUmyhps mt<m\ Ibit'-l «•»</*.*, i\,nrytl p, jmkulm, Ewydops prasunts 
and Bucycdps pmUralm twi 1 ■ n n nt. And among muter* Capita tendaiw, Euchlanis 
Batata, Qniithtltn <■ drox, A piamnna IniyJvwdU, l tiarthm kmgmUm, and Brachionus 
falcatus were c.-mutm m Mil- nut tank a! lialcuua. Gnnapati (1943) found that 
the bulk of m >pl.mkioii om-.iurd «*; eoprpod'i and chuloccm only in a pond in 
South India. tlhaeko and Knshn immthy tl'd.H) also noted only copcpods and 
cladocera constituting the * ...plankton of s our ponds, While Alik unlit tt al (1955) 
reported the important -/>* tpUnkt >n components ns the rotifers, viz., Bmthioms , 
Kiratdla, Nairn. Lam u, Saipwa. .Lplammt, Batalin, Bulyitrlhra, Filina , Tdrmmtin and 
Conchilm, the enpepods ns ihapimr.n and (ydopts, the clndocrrn as Maim, Diapha- 
nosoma and Ctriatlephitut. Occasionally some t bu, tends were also seen in the nursery 
ponds in Orissa. 


Comparing the comp notion and distribution of these planktonic forms, with 
those reported irotn v.uinus r. Mtvti i s an important difference is marked. Rylov 
(1926), reported a lopkmkt m as an abundant part of plankton and the rotatoria 
being the predominate group. Trosler and B’rnard (1931) observed that Cyclops 
was the most abundant of the n mucean plankton. Berg (1930) found in Lake 
Issyk-kul ( Turkestan ) that the plankton is poor in number of species, and the clado- 
cera were totally absent. Am una t,lb,D) summarised his results from his observa- 
tion in Lake Nrmi which u-nr i hai .trim zed hy the prevalence of Daphnia and 
Ltjttodm. But alter a further 1 nv itug of level of water Daphnia disappeared and 
Dtaplmmmtt and t>t»|. is liomiunird the plankton. Thus there is a great qua- 
litative distinction m the compo-itu-m of plankton in various w.ttcr bodies. Moreover 
there appears comhiriable dulriaiee m the composition of the plankton of the 
water bodies under consideration to those of European and American lakes. Besides, 
several groups of plankton mg.ims « fmm these waters show less cosmopolitanism. 
However, it has been note.l that tl the ihtferences of species is disregarded and only 
genera are considered, then the zooplankton of l.aMartiuere resembles more closely 
that of Kathauta lake m a qualitative sense, hut differs largely with the observa- 
tions of’ Chaeko and Kvislmammthy (lyM) and Alikunhi «< al (1955). It can also 
be noticed that the bulk of zooplankton onsite 1 chiclly of copcpods and cladoccra 
In both the water bodies. 


Phytoplankton ; 

The Chlorophyceae were well represented in species and individuals but the 
dominant form counted in LaMartinierc were only two leading genera in order of 
their importance, viz, Vtdvux and Spmgyra. Volvax featured greatly in July and 
August which resulted in the first plankton peak. But there was a sharp fall in 
its population in October and finally disappeared. Fragments of Spirogyra were 
found occasionally upto the month of December, but it increased during the months 
of January and Febrmuy till it i cached its maximum in March which was followed by 
a marked decline in subsequent month*. Although Volvox was represented throughout 
the year in Kathauta thru population was very thin as compared to LaMar- 
tiniere, Tliii was common dm mg April and May. Spirogyia was taken throughout 
the year in Kathauta, except in the months of July and August. In addition 
to these about eight mure algae, viz. Chlvrtlla, Hydrodutyon, Sunedesmus, Pandoma, 
Udmastrum , Ckskrium and Cwmrinm were noticed in LaMartiniere. Of these only 
Pandoma, Sdmastmm, Uloshmm and Cosmarium were common in the samples of 
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Kathauta, while others were v.-rv scanty. Hat tlm rarity <*i these was compensated 
liy the addition of fiudm'm, and tlmun. Whit' m smite other occasional reports 
viz, Chuck n awl Kndmammthv tidal'- d~et«Vd I'rimUvm, Srmksmus and An- 
kistrodumm from fish ponds ><l prnimnlni Lvbn. And Ahkmdd el u| ( I ‘>55) reported 
Voloox, Budarina, Chlmnpl.nwmtb, HV>/c’.’ ), C<n>itltum, I'cai, ulttm, See wdr sinus, Cmigamia, 
Kirchneridla » Gnmm, ’Actimdrum. mu? Tetmdm from 

some nursery ponds at Cuttack ,-V* inch it is tern It.mi thr present observations 
that there are less trnmbrr nl sp-cies in these waters as compared to the ponds 
and tanks referred to above by othetu. 

Similar seasonal abundance of the go-.-n a Igor has also been found by other 
workers. Steuer <10 H)) reported that this ah; u- reached the maximum abundance in 
summers in most lakes of Leipzig. West and West (19L?) noted that greens were most 
abundant in autumn in lakes' of Kn 'land and Scotland and similar results have 
been obtained by Wright (1950 Western hake Kite. Smith (1**24) stated that 
large growths of algae usually appear in late spring or early summer while Tressler 
and Bernard (1931) noticed m Lake Wiiup a spring and fall maxima. On the 
other hand I have observed that green algae as a group increased rapidly during July 
and August and showed a decline in following months, but became common again 
during winter in the La MratittWe. However this group did not reveal any marked 
abundance in Kathauta, although it was represented throughout the year. 

The common diatoms present in both water holies were Synedra, Frngilkrm, 
Nmicula and Tabdlaria while other forms present only in La Martiniere were Fmtulia, 
AsteriomUa , Mtlrnra, And in Kathauta Buudin, Bknfwladia, and Vymbclla were seen 
in addition to the forms referred above. It has been fm liter noted that diatoms 
were represented, although in ve;y small munbets, throughout the year in La Mar- 
tiniere but they increased in January and l-Vluiuiv. after which their population 
decreased considerably in the following months. White in Kathauta they were 
common from August to February and later sham! a very small population. While 
Cbacko and Krishnamurthy (1954) noticed m a South Indian pond that Mthsira, 
Sitzochia and Syrndra were predominant during November to March. And Alikunhi 
el al (1955) found that Navkula and Mdotira were most common in the nursery 
ponds in Orissa, though in a majority of collections these were relatively few in 
number. Melosira, however, wits dominant in the mouth of August, 

The frequent blue green algae (ntyxuphyeme) seen in La Martiniere were 
Anabaena, Glasotrhhia and Ouillutma md these wetr also, almost equally common 
in Kathauta. In addition to these Mhmystia was p.uticul.uly prominent in this lake. 
In La Martiniere Gloeotrichia formed an important constituent hum January to March 
and was responsible for the second plankton peak m February. And thus the 
statement made by Welch (1948) that the blue given algae (myxophyceae) and 
green algae (chlorophyccae) virtually disappeared during winter, docs not hold 
true for north Indian freshwater*. In Kathauta Amlumn was abundant in the 
months of September to January and Mkmystk during months of May to July. 

Further we may conclude that myxophyceae us a group was dominant during 
winter in La Martiniere, while in Kathauta it was most prominent in summer. But 
the phytoplankton components differed in quantity and quality to a large extent. 
Chacko and Krishnamurthy (1954) observed that a pond bad an almost permanent 
bloom of Microcystis in 1947-48. And Alikunhi *t ut J955) reported that Microcystis 
was found a close second in being the common ert algae in the nursery pond at 
Cuttack* Their observations that its maximum pioclucthm U reached timing hot 
weather, corresponds well with the present investigmioiw in cute of Mjwmystis* As 
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such it is apparent that different groups of phytoplankton affected are by the 
different sets of environmental conditions, which arc responsible for the maxima 
and minima of any particular group of algae at a particular period in a given stretch 
of water. 


Wattrblooms : 


The production of ‘waterblooms’ is a very common feature in freshwaters 
irrespective of latitude or altitude. But it is a surprising fact that the word 
‘watcrbloom’ does not appear in the Oxford English Dictionary although it is a 
term which describes a natural phenomenon of quite frequent and widespread 
occurrence. The blooming may generally ho due to a single species or a combina- 
tion of a few more as seen in the present study. This may also occur in combina- 
tion with many other species, Singh (1955) reported some species belonging to 
myxophyceae specially of Mictocysfis aeruginosa, Microcystis Jlosaqim, Anabaena circularis, 
Raphidropis indica, Anabaena aplianizamemilesj Volka bharaitaajca and species of Oscillatoria 
and Spirulina as the chief' components in various water blooms during the year. 
Chacko and Krishnamurthy (1954) reported blooms of one or more species of algae 
and stated further that permanent blooms of Microcystis species is a special feature 
of south Indian temple ponds. This is not true of any lake considered in the present 
investigation. However, in the present observations it has been seen that Volvox 
and Glomtrichia were largely responsible for water blooms during the months July- 
August and February respectively. The duration of the, first one ranged upto S3 
days while the second of Ulmtikhia took about 41) days. On the other hand the 
water blooms recorded by Alikunhi at d ( 1955) in some nursery ponds were relatively 
of a shorter period. In the case of Budarina this period varied from 10 to a4 days 
only. 


In other countries, Hasler (1947) noted the sudden and sporadic outburst of 
various phytoplankton species specially the myxophyceae which often comprise the 
nuisance blooms of some, lakes. Pennuk (1949) also reported the unusual existence 
of algae bloom nuisance. He noted that the bloom began as early as April and 
persisted until autumn, in which the alga originated as an ^tremcly^loose^m^t 



raiw » 

anu » souu uum* ..anting, blue green planktc.n alga £na “ena 

fiosaqm) that form the water blooms. They have further established that Panama, 
often associated with Bttglma turns the water surface green and forms anothei 
water bloom. 


It is therefore concluded from the abovementioned observatiom. ffiat the size 
and the depth of the water body do not allect much the quail a i • P _ 
of the plankton algae. But the phytoplankton does show a wide ran|e « 

tiation from those reported in larger lakes of foreign countries. l_u> - - 

to environmental differences. It is further proved that a »pectal ltatuic 
plankton flora in Indian water bodies is the existence, of only a t- P Q j. 

arc most common, but that these a.e represented by a , ' JCt Y ,* 0 f mv . 

individuals. Moreover, there is mostly paucity of desimds and e naine d as 

xophyceae in Indian wateis. Autl as such the plankton flora 
the Baltic type although this is freshwater in India. 

Finally, it may be put on record, without fear of contradiction, that the ^ter^ 
blooms observed by the authors, arc a very characteristic feature. of al Nor hi. ^ 
Jentic water-bodies, and that no particular bloom is continuous throug i y 
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Crustacea ; 

U\ Rotifer* 

Copepods 

foiiih'U'dli, 

Cyclops tmkarti 

Hi'dimil' J*p, 

Dmptmnm dvr 'mi 

Mudiifus 

Dio pt< wins wntmtus 

Ituuhiii'v* iaUiiiU \ 

Cydaps mmuns 

Vh'l'uivu a\\ 

Diapkmus tidum 

'hriviknt n|\ 

Mesocyhps sp. 

{ .Vtaw sp t 

Cladocera : 

Emhlomit uiLthifa 

Daphnia Imgupim 

l"dy j.'hra <p. 

Simoctphalitt dizabdhm 

1*. Insert larvae : 

Dtaphanosomu tarsi 

Mayfly invar 

Mtrina dubia 

ll y ** 

Btmiina ap. 

Drtiuarllly 

Simosa diznbdlm 

1 1 * off tariff* 

Cerwdaphma wgmti 

Ntumoma ndd mdim 

Ostracoda : 

EuUris dry/wuiUt tnnri 

Emypris ap. 


Stmocyfiris $p* 



UST OF TUB 1*1 1YTOPI. \NKTX)N tUJMlH iNKNtS 


Green Algae : 

FrmUiUm 

Chlotdla 

JV amnia 

Hydrodiclym 

Hiioptibulia 

Scmdmnus 

A dtf tone lla 

Sjrirogyra 

Uhizmdrma 

Volvox 

Tab Akim 

Bandanna 

Mrl ‘rim 

Solmastrm 

E mafia 

deuterium 

BliofnitiuHt} 

Camarium 

(yminlUt 

Goniiim 

!JL Blue Green Algae 

Diatoms : 

Aiiuht.ntu 

Fragillaria 

Q^HUlatudu 

Syn dra 

Gloevtriclria 
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.SUMMARY 


In order to study the general dial act eristics of plankton, systematic collections 
have been made for a pound of two complete years. Detailed qualitative obser- 
vations regarding the seasonal distribution and fluctuations of the plankters have 
been recorded, as detailed in the paper. The number of individual species of both 
phyto-and zooplankton have been taken into Consideration and their appearance 
and pulses have also been observed in freshwater* of North India. 

While comparing the present observations with those made for other water 
bodies, it has been seen that each stretch of water had its own component of orga- 
nisms, winch shows a variable composition ; while each genus displays its own peak. 
It is also interesting to note in these water bodies that zooplankton, at least, is poor 
in species although not in individuals, computed with that in other parts of the 
world, particularly the colder ones. 

It is evident from the present studies that these water bodies are remarkably 
richer in phytoplankton forms as compared to those of South or peninsular India. 
Moreover, there are mrre genera present as compared with the number of specks 
in the plankton alage. 

After a considerable fall in their catch, phytoplankton components definitely 
show a cyclic appearance although it might not be the same particular species of 
alga. 

Finally, the components of Indian freshwater plankton and their composition 
and seasonal fluctuation is totally unlike what is obtained in the seas around India. 
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r “' STUDIES ON FRESH WAIKR FLANK, Ton FART— IV 

THE FISH FOOD AND THE ROLE OF W.ANlilON COMPONENTS* 


s m. ms , M /v. k. Miivv*r \v.\ 
Htfattmnl »’/ v> l-tj, l b;r, icD , ? Li. 

JHr. ch«' S mt i tsh \t«, i’S'v’-ij 

ah?* rw ,vt: i 


, , , . , " f r» <*»■" m«« mniwi* of certain 

r ‘ rs ,,f <'oH N*«uH Imiu. Noweh itudS 


flIMportAttt Atk) intfiRMtttff tttffffrhtimiN havr hr**i I nvivi j.« r^ii* l^inr: 

Kshm fend \hti fthutviftM'r of' pamrnkr 

have been attempted for IwiUn {tahwhim n\^\ *hw. S In- pt?nlT>n * *<* h«, j trai 
guKontent* of the i»h«i taken at ita mnr \mv ,m\ ?ir>r ?*,* tW a jHLnn.s a« v i sr « m tL T JJJ : ¥ ie 
Ihe majority of plankton Mmn Mm have Wrn M<m 4 m i*e i ! m i»o *.*ju ! hr i ereenmJe e^Sft 

foot! of certain Yankton fretting Mm me givt»* in the p* n ^ ^ tl0n ^ 


iNiHnm TtrtnN 

The importance of phmktnn for the .- hir 4-. ,1 v, hole irt iiljiUf.. 

any lentte habitat is vciy utMi, Tim i» !..•«, «mr ,»t fhr f,«n ih,it th«* formation of 
organic matter, through the chloiuplnll <>t gicn plant? m .muiIi >ht occurs in il,» 
littoral atone through the mtrtmnh.ny of high,-, Zl i« thr bulk of 

open witter (the pehigic -/.one) thmugh thr mmum-.ha.v oi plankton algae 
Ihi. role played by plankton as suppler ,,| nig.nm suKnancr, which dirmlv 
or indirectly serve* all the living imcmmiu ot the lake tiududing Ihhcsi as 
ood, is oi pnme importance lb, commie, aimm M.nrovn, ptanktoi^ idso forms 

A? r »™"« 

. t The most outstanding feature in the ainiatk complex i* the partial or com. 

htod drpemlrm-e oi aquatic animals upoii the plankton. 

all othm at^Stwi^ ITr !F'?v **'? ,rr,ir!S »»«'«>shout their life and 

ticallv 'Arc the.e * e * 1 » ». c * **: r ; l hirnnnaim (lM;»D pointed out empha- 
ton as do some of A,l, “ lrnl r *‘'lu»ivrly on animal |dank. 

probTcm Sres X2K f 1 «“* Ami he felt that this 

been carried out hv lehthv ^Indies on tlir r,.lr ot plankton as fish food has 

cladocer" are^ ot ' ’V T ‘" m that 

life cycle of ahmnteucrv^u * >l y ,n>(, H h*hr* ami there n a period in the 

ant observations siubm/r * . W » Cn * l » * ' ‘ ’ rv lw »ively on emmiumraca. Import- 
the world. m ^* r me# * iavc * ,rrU uwde by rminrm Ichthyologists all over 

that Xaisototi]^ frv i!.'! * u ,Sir b ‘bits ami habitat ul lidtcs and expressed 

Crustacea and rwosmiif i * n ^ r i t'H s M b tu ^ lr a ««* “f »inr immilia feed heavily ou 

feeder due to the^ 'prcScnSonni?? t !U4M) Uun Um “M r ,,bua 5l * u » fa “ 
1 c cucc ‘n Ui*txt Lu var ami umstpuio adults m the stomach 


Papers » par”‘l I ,*ir, r & Wn^S^*** *' r pUt.ki.rn are »iv«t in 


► phtn 

I iyu 


other 







contents. Ham (UH3) observed tli.it micro-phytoplankton serves as food for fry 
f the carps in cat lief stages of growth. Mookuji ei al tlU4<>) gave a brief account 
of food ‘of fishes ami its percouta composition in toe common adult food 
fishes c f Bengal. Das ami Moiira (l!'.ia, fitiu . r H>h) recorded a relation between 
the type of food and the feeding habits of certain fishes of U. P. along 
with quantitative correlation between the different food elements, as well as gut 
modifications due to type of food, finally, Das (1957) gave some, inter-relations of 
fish-food and fishes. 

In the presrut eonuibution, by examining the gut contents of a large number 
of food fishes from Lucknow, it has been found that the. main hulk of the food taken 
by the fishes consists of plankton algae, rotifers, crustaceans, insect larvae and adult 
insects. 

The plankton- feeders are not sharply marked oil' into phytoplankton-feeders 
and zooplankton-feeders. The, hulk of these fishes are therefore omnivorous-a 
feeding type which is probably the most primitive among fishes, It would be no 
exaggeration to state that without plankton (i.e nannoplankton, phytoplankton, 
obligoplankton, rhcoplankton, zooplankton, henihoplankton, limnoplankton and 
helioplankton) not a single fish in lakes or rivers would.be able to thrive (and 
complete its life-history) for any length of time; and the entire freshwater fisheries of a 
country would completely Jail if plankton production were to stop, 1 his complete dependence 
of freshwater fisheries on plankton cannot be over-stressed, and specially in a country 
such as India, plankton production programmes should have top priority for fish-Secd 
production in fish-farming m pisciculture projects. 


MATERIAL AND METHODS 

Fishes were obtained from the regular fish hauls which were made in lentic 
waters along with the collection of plankton samples at Lucknow. Adult fishes, 
were measured, weighed and identified in the laboratory. The abdomen of each 
was then opened and the fishes were fixed in 10, { formalin for further observations 
of the gut contents. When examining the food, the stomach and intestine were 
carefully removed and opened with the, help of fine scissors. . The contents were 
then washed out with water, and collected into a clean petri-dish. All the animal 
and plant materials were identified and counted under the microscope. Similar 
standard methods were also used in collection, fixation and observation of the gut 
contents of the voting fishes and fmgcrfiugs. A general survey of the plankton com- 
ponents was also made simultaneously. All these observations along with the date, 
time, locality and the name of the water bodies were recorded regularly. 


tit! I CON t ENT ANALYSIS OF THE ADULT FISHES 


While wm king out the type of food in the fishes mentioned below it has been 
observed that a majoiity of them show definite affinities to the various water-levels 
at which they feed. 


The results ohutinrd from a regular. analysis of the food 
c.g. Gatla cat la, l.alnu rahita, Girrhimt mngah, Puri im 

Wallagonia attu , Mptus littatus Ophiafhalus maruhns, Ophiccpholus sin » . ' j 

Amblypharyngodun ’nuda and Alastacembdus mmalus are presentci ma.y. . 
tabulated form below : 
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Fishes 


Cut contents 


Remarks 


C 'alia ca la 


Labeo rohila 


Cirrhina mrigela 


Punlius sophare ... 


Motopkrus rtiW' 
ptirus 


Wallagania attu , 


Myitus vittatus 


Amtasis nama 


Feeding Habit* 


Olttd*«crra. In. Sul'-'.'- * column Herbivorous 

diatoms, drsmkls and feeder; also plank* (plankton 

the plankton alegar tot omnivore) 

along with leaves and 
roots ol soft aquatic 
plants 

Filamentous algae, du Column feeder or Herbivorous 
toma parts of aquatic middeedei also (plankton 

plants, insert larvae plankton omnivore) 

and vegetable debris 


Decomposed soft parts Bottom or column do, 

of aquatic weeds, feeder 
some enpepods, fila- 
mentous algae, and 
Diatoms and mud 


Tender roots and leaves do. Omnivorous 

of aquatic plants, (plankton carnivore) 

desmids, rotifers, cla* 
doccr.t and cope pods 
with sand 


■ Small fishes, fitigcrlmgs Predator & plank- 
snails, bryozoa, stato- ton feeder 
blasts, *ht imps fish 
scales, daphnids ant! 
enpepods, along with 
insects and nymphs of 
dragon Hies 

. Smaller fishes, finger- Predatory column 
lings, sin imps, acqua- feeder 
tic ire ects, water-mitf s 
and Daplmida 

.. Zooplankton : particu- Column feeder 
larly daphnids, cope- 
pods, ostracods, 
shrimps, insects and 
muquito larvae; also 
small fish 


Carnivorous 
(plankton carnivore) 


Carnivorous 


Carnivorous 
(Plankton carnivore) 


... Planktonic algae, mV. Plankton surface 

diatoms uniceHuar feeder 

algae and desmids; 
rolifeu, copeptHls and 
daphnids; mosquito 
larvae 


Omnivorous 
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Remarks 



Trichogaster fescii- Roth phyto anti zoo Plankton column Omnivorous 
t uS plankton organism^; feeder 

mosquito larvae 


Amblyphnryn gadm Water A ’as, eopepods, do, do, 

mo la ‘ rotifers, diatoms, des- 

mids and unicellular 
algae; mosquito larvae 


Ophicephalus maru - Shrimps, eopepods. Predatory bottom Carnivorous 
fi, ts daphnids; Insects and feeder 

their larvae, water 
bugs, water mites; fish 
fins and fish scales 
along with dclritus 
and mud. 


Ophicephalus stratus do. do. do. 

Mastacmbelas Zooplankton Crustacea, Column feeder Carnivorous 

armatus mayfly, dragonfly (Plankton carnivore) 

nymphs, debris and 
some unicellular algae 


GUT CONTENT ANALYSIS OF THE YOUNG FISHES 

The gut contents of the young fishes, particularly at the fry and fingerling 
stages of almost all the fishes, consisted chiefly of : the planktonic organisms, viz. 
Cladocera, eopepods, nuuplii, insect larvae, rotifers and certain protozoa along with 
the microscopic algae, mi. diatoms, desmids, Valvox, Pandorina, Euglena etc. The 
composition of a few fish* fry and fingerling gut-contents analysed at Lucknow are 
given for comparison. 

Fishes examined Fry Fingerling 


Labeo rohita ... Cerindtphnia, Cydops, JV avi- Cyclops , Dtaptomus, Daphnia, Bosmtna, 
mla, Milosira , Pandorina Closterium, Ccsmanum, Chloreda, Eug- 

Icna, Valvox and vegetable debris 

Lako calbasu ... Bosmina, Moim, nauplu, Daphnia, Cyclops, Simoccphalus, Chlorella, 
rotifers, Navicula, Eugkna, Volvox, Closterium, Pandorina, Frustulia, 
Gosnwium and CPs'erium Synedra, and Spirogyra etc. 

Qatla cat Lf Daphnia, Cyclops, Bosmina, Filamentous algae Volvox, soft parts 

rotifers. Microcystis, Vol- of plants Bosmtna, Closterium, Cosmo- 

vox', Pandorina and Spi- Hum, Navicula, Synedra, Chlorella. 

rogyra 

1 193 | 


Fishes examined 


Fin^rrling 


Citfhmi tnrlmla 


Notepkm rmkp* 
ttrus 


Walhgonia allu 


MdifUh Btnmhj) 

QimihiphnhK Eli W\ ,\\i 
vicula t Cdstmmum 

hutcu lam*, p u lie e 
larly dragon ilv an I 
mayfly nymphn; thi^h i>i f 
Bmnina, nmtplii, .ml m 
tifens and some pl;uikto< 
nie unicellular akar 


Insect larvae* l) ipmtu, 
mayfly ami dra^mfly 
nymphs rotifers* nauplii* 
ami debris with mud, 


! ii *:n t >m d.^r, -,v. ( Mirella, Pan. 

and vryjetaldr *ku»tu<* * 

A* j»m if jn-irfji ,*n l iiMreM-nvmphj 
fWr.nw.1, Simxtphalus 
™ ,u ‘ .utifm, alone 

with •• on* Is 1 diatoms 


D iji ima, A jo ittc Imu-ts t’i -u appendages: lar- 
dragonfly val im-ru, A*.\W,». Ibsmino, water 
•s, luuplit, mites, small fish, scales and fish fins 
1 ******'». d tiit’.is and mud. ’ 


& teiu 1 

ma»yVr U £m fed t“X£f ™tl FT?" 1 ' “fl” “1 IS >u. rrv ra |«l th», 

separated locations nil over the world ttbxnvrd m thr sea, at widely 

the density of plankton and the £ s ,v ) ‘ CrC \ n *. 1 ,i,st *. uv f. *'»rrl#tion between 
Hardy et al (1936) found out bv mesmV % If lw! ‘ Population, 

the greatest number of adult herring wit i-lnViT tl, / u mmt distances 

ly, along the west coast of India Vhi l 1,1 water nth m < drum, Similar- 

thc landings of plankton- feed im? 'fi,h . 1 ’t* r ‘‘ U, l am found that 

plankton produced in the different month* ** am* 1 ^ P m P' ,im, ‘"*d <•’ the quantity of 
on fish population could be drawn in A 1 i? "* K definite conclusions 

formed a separate problem bv iiilf h » cU have 

main food as plankton) have iLu / ’/ m,u ". P^nklmi Ceding loot! fishes (with 
It has also been observed tW „hv, , V“' ! ’V ( ^ «min.uio» t ,f the gut-contents. 
direct source of food supply to the nLntf 1 z ' "‘plank ton both serve not only as a 
fishes also. ^ plankton-feeding fish •* but inditeetly to other 

investigation, tha” thofte t v*ri* ***» x c f **!« i J Mtr *\ T rkr ‘‘ * M l *»r present 

vorous, since none of them feed rmirHv . fof Hmaally Omni- 

nature. Ue carnivorous and herbivnr ms J? f ' i, ‘i >l uikl, ‘ M m phytoplankton in 
thr existing cnviionine.ital conditions i ^ !r* ri,,;| r"* 'b'Prod to a huge rxtent upon 
matter, as we have observed pulses ,.r , 1 f • tv ' ul ll 'duy of the type of food 

gut contents of cei tain fish s at t' m W. " Phytoplankton romp tnents in the 

records with these m ixitna. deL c clrrfl V ** <?oa«p uan ( the plankton 
available food material (plankton) and ,t’ ! u%v f bntuJ in exist between the 

U t >1,} * l,ui Ulc ,wJ by th- fish (gut content). 



This has hern found to be specially so in the fishes Calk talk. Chela hacaila and 
Ambasiis nama t when they led almost exclusively on Vohm cartcri which was in flower 
at that time (Das and Srivastava, 195(5). 


SUMMARY 


In the course of our studies on the. ecological conditions and fish-food in North 
Indian freshwater*, important and interesting interrelations have been found to 
exist between the got contents of certain groups of fishes and the abundance of a 
particular species of planktrrs. The. main role played by the plankton as suppliers 
of organic substances, which directly or indirectly keeps alive the, organisms inclu- 
ding fishes of the water body, has been recognised all over the world. 

No such studies, however have been attempted for Indian waters. We find 
that there is partial or complete food dependence of the fishes studied upon the 
plankton at some stage or the other of their life-cycles. Particularly, some fishes, 
viz., Gadusia chapra, Labea sj>., Ililsha, Eutropichthm vacha, Ambassis narna. Chela bacaila ’ 
Puntius snphore, Rasbora daniamms, Dana dcnam and Calk catla , are reporetd in the 
present pages as such plankton feeders. 

The plankton catches have been compared with the gut contents of the fishes 
taken from the same environment at the same time. These show a pertinent and 
reasonable correlation, It has been also found that some of the plankton-feeding 
fishes are either carnivores feeding more percentage of zooplankton {viz. copepods 
cladoccra. ostneods. insect larvae and rotifers) in the main ; or the herbivores, 
whose food consists of large number of plankton! algae both unicellular, multicellu- 
lar as well as diatoms, destitute anti vegetable detritus). While the omnivores take 
both zooplankton and phytoplankton components with equal facility. These 
observations also reveal that the majority of plankton feeding fishes are omnivorous 
plankton feeders. 

The young stages of all these fishes feed almost exclusively on plankton, the 
species ingested depending to a large extent on the plankton-peak species at that 
time. The discovery of plankton food cycles of particular food fishes is of great 
importance in both pond culture and pisci-culture projects. The percentage com- 
position of food of curtain plankton. feeding fishes are given in the paper. 
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014 A NEW TREMATODE, BUPARADtsrOsmt FiuNGOLlki 
N gp (DICROCOELUDAK) from the gall bladder 
OF A BLACK PARTRIDGE 


i*Y 


H AMKSH i;Ui>r.\ 

r,nl , tf >y Department) h'anya k'ubjn GolU^e, Lucknnu 
l R<ycw*t on ‘HU IVccmHcr, IU:>7 | 


Twrt mature specimens *»f the. tmnutmk tlcacriixrd herein were collected from 
. l T uu,h\ei- of a Black Partridge, Framilinm Jrmcalms (Linnaeus) shot by 
roc ?!he oSkirt. of Auupshahr (District Buhmdshahr, Uttar Pradesh) in the 

year 1955, 


DESCRIPTION 

The body of this ttcmatndc is aspinose, flat, and broadly ovate with rounded 
fnds Iv measures 3**U> - fw. mm, in length, and 21)3 - 3 39 nun. m maximum 
breadth at the equatorial level. The oral sucker is suhtcrmmal, and measures 
0-035 — 0*7 1 3 mm, in length, and u*nf»B — «"88 mm . m breadth. The vential 
sucker is larger than the oral sucker measuring 0 7/ — 0 9J mm, in length, and 
0 89 — 0 99 mm in maximum breadth. It is situated at about the middle of the 
body. A prepharynx is absent. The pharynx is 0‘2 mm. m length, and 0 28 mm. 
in breadth. The. oesophagus is short measuring only 0 1J mm. m length Hie 
intestinal caeca arc sinuous, arcuate, and extend almost upto the posterior end of the 
body. 

The testes are small, totmded or oval structures w ; t J\*“°^ h ntr XScr ^Thc 
situated symmetrically at the antem lateral regions of the Lmin 

left testis measures V«tt - 0-319 mm. ta A totaSh 2i SSS*- 

breadth, while the right one measures 0 431 - 0 oU mm. j^ed 

0-346 mm. in breadth. The cirrus pouch is Vf nSSSSTfSf- 

between the ventral sucker and the intestinal hifurcatioi • rather large 

0-279 mm. in length, and OTIS mm. m breadth, It .Aic ff ia n d cell, 

vcsicula acminalis and shoit pars piostatica surrounded with _ gtatic gland cells. 
The common genital pore is median behind the intestinal bifurcation. 

The ovary is oval and measures 0-345 - 0;488 mm .in length, and 0-337 - 
0'4 ram. in bremlth. It is median in position, but is 

rior border of the ventral sucker, which partly nvc'Lp* • . b tlie | dc G f t h c 

plex is situated close to the posterior horder of the ventral sucka by tue : or 
ovary. A small recrptuculum seminw \w i ctow to the oot ype- ^^eloped. 
could not be observed in these specimens. Hie w, 1 1 tra^ccalT rcKions 

Its coils arc profusely distributed m . ‘ 0 f the body. Distally! the 

from the level of oral sucker upto the postenpr ena i oi me w y . number 

uterus continue* into a wide m«tnucrm, which is 0 , • & oval g opercu i a - 

of small unicellular glands open mto the metraterm. J^o-037 mm. in breadth, 

ted, and measure 0 032 - 0-0.il mm. in length, and 0 029 - 0 0J7 mm, * fa - 

The vitelline follicles are distributed laterally in twi g 1 
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the excretory pore is aubtcmiiual and leads into a V-shaped excretory 
bladder. 



lag 2* Auteunr region thmving enur. jnunh .mil meUaterm (dunal view). 


disci fssioN 

Ghatterji has recently ( tU52) suggtMlrd to drop the genus Euparadistomum 
1931 in synonymity with the genus Plaijnotuma Nicoll, 1914. Baugh 
(Uj 6) has supported this view. Buckley andYeh Liang-sheng (1958) have, how- 
ever, revived tin: genus huptmi islmnum, and have even created a new subfamily 
Buparadistoin wmc for m reception under the family Dictocodiidae Odhner, 1911. 
I find myself m perfect agreement with the latter authors in keeping Euparadisotomum 
as a distinct genus. 

Of all the species of this genus, hitheito known, the present form resembles more 
closely to huparadtsUmium fwatns* (Jansen, 1941) Travassos, 1944. It can, however, 
be easily distinguished from this species by the absence of euticular papillae, 
presence of unicellular gland cells opening into its metraterm, and by the larger size 
of its eggs. 


EXPLANATION OF FIGURES 

c * 8* P* ^ common Rrmul pmr; e, p. — tin us fxnicli; eg. —eggn; i. c# — intestinal caeca; 1 1. —left testis ; 

me* - mrimierm; in. gl. — Mchli , s glftmh; cic* —oesophagus; o. s.— oral sucker; ov. —ovary; ph. 
— pharytmj r. n —tight testi?; t. vd, transverse vitelline duet; ut, —uterus; vi— vitcHanaj 
v, i, ventral sucker. 
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A REDESCRIPTION OF pseudo DISCUS comm (COBBOLD, 
1B75) STILES AND GOLDBERGER, 1910- 
A COMMON PARASITE OF EQUINES 


ik 

V, KM 


PaiBiiU'hpy U. /*. Celhye «>/ VeUnnary Science and Animal Husbandry, Mathura 

[Rririvnl ,ifl Ulh Dweintxr, 19/>8j 

In a survey of helminth parasites of eqntncs (Eqims cabillus orimtalis and 
E, asms) conducted during routine post-mortem examination, a heavy infestation 
has most commonly been encountered with this amphistome (Rai and Srivastava), 
which since 1875, has been recorded from Bengal, Punjab, Uttar Pradesh, Assam 
and Madras by a number of workers. Bhalerao (1935) gives, in brief, only a few 
of the diagnostic characters of this species. An allied species, P, hawkesi (Gobbold, 
1875) also repot ted as a parasite of equidae but mostly from the South, has 
recently been recorded from an Indian elephant by the author in a joint paper 
(Malik el d). 


The material under study, collected mostly from local ponies used for oper- 
ative surgery work, has largely been studied from living specimens, both immature 
and adult, as also* ft om total mounts and serially sectioned stained preparations. 
The present paper deals with the salient features in its anatomy including the 
excretory system, which is desert bed herein for the first time, as also the embryonic 
development studied in a preliminary manner under the laboratory conditions. 
Such a study, it is believed, is a necessary prelude to a proper understanding of the 
group of amphistome parasites which, in case of other domestic animals, have of 
late been receiving greater attention from workers all over the world but the 
systematic* of amphistome:; remain even to this day somewhat controversial, 

Thittyiwo ponies and five donkeys have so far been examined during the last 
six months (May, 1958 to November, 1958) and, of these, twentysix among the 
former and three among the latter were found to harbour the parasite which is 
usually found between the wall of the caecum and its contents invariably with thick 
and tenacious mucus around it at the site of its occurrence. Some specimens, how- 
ever, were also srrn in the colon area. During the period May to September, out of 
six ponies and four donkeys only two animals in each group were found mfested and 
only the adult worms were recovered, but from October onwards, ol the twentysix 
ponies and one donkey, twenty four of the former and the latter proved positive and, 
in addition to adult specimens, immature (hikes were also met with in large 
numbers, Practically on all occasions infestation was heavy. 


The r xe« dot y system i« clearly distinct in immature specimens and can 
readily he studied in all its detail after the worms have been J, el ‘ j? 1 “J* J?* 1 ft? 
for 24 to 48 hours at room temperature. 1 he visibility of t l ] ie duc ,t s .' n £ 

system is greatly aided on account of the presence oi »mnute 1 “J* 

worms immediately after collection, were kept m normal s, li : P , humidity 

five horn* at room temperature (maximum 8l°*\, minimum 7b°F and humidity 

91$ on October 1,1938, and allowed to lay eggs. 
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Tl\c -unphistome in living condition, has a brick-red colour and a somewhat 
oval $luipc with convex' dorsal and slightly conravr ventral surfaces. The adult 
specimens fixed after flattening under i»rr«iw .between two si, des, measure from 
8-0 - 10*5 m m in length and 3*5 - 5 H m.m. m breadth, the greatest breadth 
lying in the 'region of testes. The body is tapering untrrioly but posteriorly it is 
rounded. The anterior end has a mrniW of ftromment mn»l Ur around the mouth 
opening which is terminal. The oval sucker, measurm ■< 0 4 1 •: iVW> m.in. m size, 
is nearly cup-shaped in outline and leads posteriorly into » nmsrular half-moon 
shaped structure, measuring 0*75 - 1*14 m.m. in sue and situated tlorsally to the 
beginning of oesophagus. The oral sucker and succeeding muscular region together 
appear like an hour-glass (Fig. 1). On each side there is a globular pouch with 
weaker musculature and of 0*74 X 1‘24 m.m. m dimension with its cavity in 
communication with that of oral diverticulum. The oesophagus, ns stated above, 
takes its origin from the mouth cavity just behind the oral sucker and at the level 
of the origin of the diverticula, hut passes vent rally _ an a convoluted tube. It is 
2*0 -2*5 m.m. long, is lined internally with cuticle throughout its length, has a 
number of unicellular oesophageal glands around it in its course and immediately 
behind the level of the two oral pouches enlarges into a well developed muscular 
bulb before dividing into the two intestinal caeca. The caeca are wavy in their 
course and terminate, near the border of the posterior sucker which is sub-terminal 
and lies about 0*84 m.m. in front of the posterior extremity. The posterior sucker 

is rounded in shape and measures M4 ** 1*42 m.m* m mamrfrt, lestrs are in- 
ter caeca 1, symmetrical in position, dreplv-hihrd* situated nnw the middle of the 
body and measure. 1*42 - 1*71 m.m. X IT* - 1*7 m.m. in «i«r. A prominent vas 
deferens arises from each and passes forward, the two ducts uniting mto & common 
duct which immediately enlarges into a coiled seminal vesicle lying posterolaterally 
to the genital eone-slightly muscular structure sumnmding a well developed genital- 
atrium, lying behind the intestinal bifurcation at about 3*25 - 4*3 m, m. distance 
from the anterior end of the body* There h no cium Ovary* ft"2R "^ 0*^5 mjm 
in size, is immediately post testicular hut lateral in position, Hr» in front of the 
posterior sucker with the. shell-gland amt, measuring 0*41 < 0*42 m.m. in size, 
located just behind it. The uterus, after its origin from the shell-gland mass, passes 
towards middle and then traverses forward in a straight coupe in the mtcrtcsticular 
space before opening into the genital atrium independently of the mate end apparatus 
through a prominent me.traterm. Vitellaria me mostly lateral to the. intestinal 
caeca extending from the level of the. intestinal bifurcation upu* the posterior level 
of acetabulum. A few follicles, however, behind the posterior limits of testes 
extend internally to the caeca. The Lanier's canal opens in front of the excretory 
pore, which is dorsal in position just behind the posterior limits of the acetabulum 
and leads into a fairly large excretory bladder which has a somewhat elliptical 
outline but with a narrower posterior part. The bladder is located tlorsally but 
slightly overlaps the posterior sucker and the two main longitudinal excretory 
ducts, without any transverse connection between them, open on lire anicru-lateral 
aspects of the bladder. Each canal extends from the sides of the bladder and, after 
a short straight course, before pursuing u forward convoluted course, receives a 
posterior duct formed from two branches, one coming from the acetabulum and 
the other from the adjoining area (Fig, 2). At the level of the ovary the longitu- 
dinal duct in its anterior course lies internal to the caecum of the side, receives a 
well-developed tributory also formed from two longitudinal buuit;h«i-~an anterior 
and the other posterior, which lie just internal to the body-wall of the side and 
drain out the excretory material from that region of the body. ^ The main duct, 
however, on each side, after receiving internally smaller branches from the reproduc- 
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tive organs and genital atrium, crosses the. intestinal caecum and at the level of 
the intestinal bifurcation in its turn is farmed from two branches, one on each 
side of the pouch, the internal having a* looped character but the external is formed 
from two smaller branches, one connected with the pouch itself and the other with 
the side of the oral socket * 

The freshly hud eggs were nearly of uniform size, operculated ancf oval in 
shape measuring 0* 1 1- - 0* hi m.nu in length and 0*09 - 0*095 m.m. in breadth. 
The posterior noumpereulatcd end, however, is wider and carries a small promi- 
nence* Fresh eggs show dearly the single* celled zygote as a distinct area completely 
surrounded by yolk-cells which, however, leave a very small free area particularly 
towards the pointed operculated end. The vitelline membrane is distinctly seen. 
Segmentation was observed to begin on the third day and on the next day the 
sixtectvcclled stage had been reached. Subsequently further traces of segmentation 
in the developing embryo were not discernablc but an irregularly shaped mass of 
ceils 0*0175 X 0*02 nun. in size, could be observed (Fig. 4) and later on the 8th 
day this area showed further growth and measured 0*025 x 0*03 m.m. in size. The 
differentiation of the embryo into a ciliated structure became apparent on the 16th 
day with the anterior end, characterised by the presence of a papilla and certain 
structures that could be easily visible inside the broader anterior part (Fig, 5). 
These consisted of a pair of penetration gland and the primitive gut with two small 
masses of germ-cells present posteriorly. ’ The remaining yolk-cells, however, could 
be seen pushed towards the sides of the developing embryo. The contained embryo 
later started showing movement of its body and hatching began on 19th day. The 
activity exhibited in hatching lasted for nearly four minutes which was the time 
taken by the larva to come out completely since, it began pushing the operculum. 
This embryonic development was studied in October when the range* of temperature 
and humidity eomlitions were: Maximum temperature 89 - 85 a F> minimum tem- 
perature 75 - H’i'TX, humidity 75 - 1)1%. The miraddia measured 0*225 - 0*25 m.m. 
in length and 01)45 - 01)3 main in breadth (Fig. 6), Peter (1955) studied the. 
precercarial development of this umphixtomc from ova obtained from the faeces 
of an elephant and according to him the miracidium hatches in 17 days. 

Pmdudkmx mllimi along with I\ htwkm (Cobbold, 1875) described briefly in 
an earlier joint paper (Malik d d) has been included in the sub-family Pscudodis- 
cinae(Nasmark, 1937} of the family Cladorchidac (Southwell) and Kirschner, 1937). 
There is full agreement between these two species so far as the structure of the oral 
sucker, its j pouches, the genital cone and atrium are concerned and the only 
difference which h of importance in differentiating the two lies, as already stated in 
that paper, in the position of testes. 
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STUDIES OF FRESH WATER BOTTOM FAUNA -it 

QUALITATIVE COMPOSITION AND VARIATION OF THE 
AVAILABLE FOOD SUPPLY FOR FISHES* 

VI SAY K, SRrVAS I'AVA 
Department of Zoology > University of Lucknow 
[Received on Hth March I959J 

IN I RODUCTIQN 

In most freshwater stretches some animals have proved themselves successful 
in passing their life on the bottom. The fundamental importance of these orga- 
nisms in the economy of the natural waters is that they play an important part in 
the nutrition cycle of the aquatic organisms and form a good bulk of food of the 
fishes. As one phase of the investigation of the available food supply for the fish 
population, an attempt has been made to study the benthic organisms of freshwater 
bodies. Attention has been given m the rect nt years to the bottom fauna investi- 
gations by the leading limnologists of the world, and the literature built upon 
this subject in Europe, America and Japan contains important and interesting 
conclusions. 

The work on freshwater bottom fauna (the available food supply for fishes) 
in India has been more or less completely neglected. Observations made by Bristow 
(1938 1 , Samuel (1944) and Seshnppa (1953) arc limited entirely to the marine 
regions. The author (t95lia and 1950b) has given some quantitative data regarding 
the bottom fauna, and to my knowledge there is no other published data available 
for Indian freshwater bodies. The present studies were extended to embrace two 
freshwater lakes and the chief purpose of this work are to give a detailed qualita- 
tive picture of the invertebrate fauna, the relative abundance and the seasonal 
distribution of the organisms. I am thankful to Dr. S. M. Das, Lucknow Univer- 
sity for the guidance and keen interest in the identification of the organisms during 
the course of the work. Thanks arc also due to the Lucknow University authorities 
for providing research facilities and appointing me in the fisheries schemes. 

MATERIAL AND METHODS 

In order to secure data regular weekly collections were made in the littoral 
zones of the water bodies with a small scoop-typc bottom sampler, which collected 
a sample of about 10 cm X 10 cm. Generally in all operations, as the mud 
bottom is soft, the samples came tilled to the brim. The samples were emptied into 
a glass trough, stirred in water, and one tenth part was fractionated out and then 
transferred to a series of graded fine sieves. The mud was washed with excess 
water and the oi gat isms were immediately transferred to a wide mouthed bottle 
containing water. The captured organisms were then preserved in 5% formalin 
after preliminary indetttification in living condition. Some insect larvae were 
isolated and reared, in the laboratory for identification. The fixed organisms were 
next identified as far as possible, except some occassional organisms which also live 
on or in the bottom. 

* The Jesuit of the examination of the food taken (gut-contents) by some Mies are given in another trailer 
in the series. 
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Egglcton (1931) recognised three maj or zou>*. on the Like ll ><«*, vi»., littoral 
sublittoral and profundal. The relative extent **l these, /.ones varies to a great 
degree in different lakes, and in some lakes the whole bottom may be grouped as 
within the littoral, Muttknwski (I'd Id) proposed several trims to replace those 
which have been perhaps borrowed irom the oeranoginphns, But his proposals have 
not yet been adopted by many ImmologiMs. Some othei-i t*»rd terms as ‘shallow 
water zone’, ‘intermediate /.tme' and 'deep wan t zone'; while Lundhcck (lt>23) 
summarized the classilication given by various aminos by the bottom hair tats 
although leaving out these three terms (littoral, sublittoral and profundal) and 
compared the extent of these zones as variously drlined by himself and by others. 
And therefore it is evident that no definite agreement has hern reached by limno- 
logists regarding this, And thus as recomended by Egglcton 0931) it is better that 
the same older and more generally accepted terms should be used in the interest of 
uniformity. Besides, it can be seen that there is no profundal zone present in 
these water bodies in which the studies were conducted, as these arc not much deep, 

QUALITATIVE 00541*0 MUON Of BENTHIC FAUNA 

LaMartinicrc Lake : 

August — In this month three species of oligorhartrs, Aailmoma btiuythmu, Nms 
peclinata and Chadognsler orientalis featured mainly in the samples. Some individuals 
of Dero limosa were also seen but rarely. Some leeches were also present, Chifommus 
larvae, were present in good numbers and Luvae of iPurthut an I Ictinus were re- 
presented frequently, Vmpxrcu bmgakttw, Vivipatat Litmm and some 

bivalves were common in molluscs. Some crustaceans «. Stm vypri*, liucypris and 
Daphnia were also noticed in the collection of this month. 

September— 'The population of oligochaetes was less as e mipared to the previous 
month but the main components of tin* group were almost the »mir. Ckironoinus 
larvae experienced an increase in their number. tlmilm an < Uiittm larvae were 
represented in the samples. Molluscs decline.! in number and the same species 
were present as noticed in August, Occasionally some nstraeods were also seen in 
the samples. 

October — The same four speck s ol otigochaeles war irpiesmtnl mainly, but 
some specimens of Slylaria Imstris also appeal cd in this month. Home leeches were 
also observed in samples. The population of Uhmmmua l.uvae experienced an 
increase, bwt there was no marked change in other insect larvae a id ostracods. 
Molluscs were the same as noticed in September. 

November— In this month, although all the same species of Oiigochactcs were 
present, but Nais peclinata and Aeolmma bengdemis w re mot e numerous as compared 
to Dero limosa, Chaetogastir orientalis and St/ am l misiris. Some leeches were also 
present. Larvae ol Cliironomus increased further, while those of Cordhra and Ictinus 
were scanty, Ostracods were represented by Steimypii t and t’otnmnn'pris. Molluscs 
were less in number, and Viviparae oxylmfu were rare, 

December— The components of uligochaetes were similar to that of the last 
month. Some leeches were present, and Chmnmui shared a good number Larvae 
of Corethra and Ictinus were again Common along with those of some mayfly, Ostra- 
cods were represented by Stenncypris and HmyprU, A few shrimps were also seen in 
the collections. In molluscs Limnaea, Viriparno brnsdcisii ,m l bivalves increased in 
number. 
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fan'iaty ~ Oligochaetes were cludly represented by Dm timsa, Nats ftelmla 
and Aeolosma bengalemh, while other species were observed in less numbers. Few 
individuals Branch! tdrUm imyti appeared for tl» ■ first time in the samples. Leeches 
vVCre not present in the collections. The population of Chironomas larvae showed 
a fall. Usual insect larvae were noticed without any marked change in their popu- 
lation. Stmrypru and Rwprh were represented among ostracods. Somo shrimps 
and cladocera were also seen. M dimes weic shared by Vioiparas bengalensis and 
bivalves in the collection of this month. Sp'Cies of Planorbis eompmsus and Planorbis 
hultoni were also obtained in the catch, 

February -There was no in irked change in the individuals of oligochaetes 
but their p tpulation shovel a decline, leeches wire not scan in the samples. 
Chironmmi experienced a sharp fall in their numb v while lirvae of (httlhra, Ictiniu 
and /)«•« were seen occasionally. The crustaceans did not show any change. 
Although there was no change in the individual species of molluscs, but Planorbis 
compressus and Planorbis buHmi showed a sharp rise in their population. There 
appeared some statoblast* of Hryozoa in the collections of this month, the chief 
forms being that of PeclinHella burmmka 

March —This month showed no definite change in the components of oligo- 
chaetes. Leeches appeared in less numbers. Gordhra were common while Chirono- 
mus and Ictinus larvae did not appear in collections. Crustacea were represented 
by the same forms, present in the previous month. The chief component of molluscs 
were the species of Pianntbis which showed a further increase in their population. 
Vivipatae and IJmnma a id s > in bivalves were also represented although in less 
numbers. Statoblast* of Stalelltt imiica were also noticed in the month along with 
those of PnciinUtht bumanktt. 

April — The p tpulation of oligo dnHes increased in this month. Moreover, 
Chadogaster orimlaln, Dm li mm, Nats v iriMus and Bmchiodrilus semper i all shared 
the samples. A few leeches were present but Ghirommus were scanty. Corclhra were 
common and specimens of Dix t were obtained but rarely, Ostracods were not 
represented while some dadocera uul shrimps were noticed frequently. Both species 
of Planorbis maintained a good population but V imp arm axytr apis was not seen, while 
Llmnaea and some bivalves were present, though in .small numbers. Statobasts did 
not appear in the collections of this month. 

Miy -Ougooh.uurs were abuu lain an 1 showed their maximum population 
during the year, almost all the species being represented except Nais variabilus. 
Leeches were present although in small uu nbers. CMronmus exceeded, in number, 
and no other insect larvae were noticed. Ostracods and cladocera did not appear 
in this month, but shrimps showed a rise in their population. Planorbis experienced 
a sudden decline while Vimpara* bmgalttnh shared in the sample in smaller numbers. 
Some forms of bivalves were also observed but in very limited numbers. 

June — Oligochaetes were still abundant, and except Nats variabilus and Dero 
limosa all other species were represented, hut leeches were absmt. Cldronomus were 
common, but no other insect larvae were noticed. Planorbis appeared to have 
disappeared while other molluscs showed no change in their individuals. Shrimps 
and some dadocera were also present in the collect! ms, 

July- Oligoehaets did not show any well marked variation either in the in- 
dividuals or in the population as compared with the previous month. Some leeches 
appeared, during the month and Chironomus were also present. Some shrimps and 
cladocera also shared the bottom catch. In molluscs Limnaea, Viviparae bengaUnsis, 
Viviparae oxy(ropis t and some bivalve* were represented during the nonth. 
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Thus it is evident that the bottom fauna of LaMartmierr is cjitat it tativcly diversi- 
fied and rich. Of the main components freshwater olignchactm, Chironomus, snails 
bivalves, statoblasts, ostraeods, cladoeera and nymphs of dragonfly and mayfly’ 
along with larvae of dip* crus insects [Oorrthra, Diva) constituted the main bulk, of 
bottom fauna. Besides, these organisms there were also present certain freshwater 
sponges, occasional Hydra , sometimes bryoz >,» colonies and the statoblasts of different 
species, some, free living nematodes and rarely Plmatioto, were also obtained. 

Kathauta Lake : 

Angust — In this month, the bottom samples consisted chiefly of oligochactes, 
of which Aeolosoma bengalensis and Chaetogadtr orientalis were most prominent. Other 
forms present were Nats variabilus and Dm Utnosa, although in very small numbers, 
Among insects, larvae of Chironomus, Cmthta, were common while some dragonfly, 
mayfly, and some beetle larvae were also taken during this month. Among molluscs 
PlmorHs eompresm was frequently found along with some h valves and some gast- 
ropods, viz., Viviparae bmgalnesis anti Limn tea. 

September — In the species of oligochaeics, which were abundant, _ Aeolosoma 
bengdensis and Chaetogaster orientalis were largely presented, though Dero Utnosa and 
Nais variabilus were in no way rare. Chirmmtis featured prominently among 
insect larvae while the Cnrtihra showed a thin population in this month. Insect 
larvae specially caddislly and beetles along with nymphs of dragonfly and mayfly 
were represented in good numbers. Stray forms of ostraeods represented by 
Eucypris and Cypris were also noted. There was no change in the species of 
Planorbts and bivalves. But among other gastropods, Viriptmtc nxytt.ph. were also seen 
in addition to the forms present in the previous month. 

October — Although the population of the oligoehuetcs was comparatively thinner 
than that of September the species of Aeolosoma bmgalen \ i * was inueh commoner than 
Chaelogasler orientalis . Both Dm Urnosa and Nats vambilus were alto seen although in 
reduced numbers. The characteristic feature of the samples in this month was the 
increase in the number of Chirmmtis and Cmihra larvae. Nymphs of mayfly, 
larvae of caddislly and some beetles were specially common ; while that of dragonfly 
were by no means rare. Ostraeods were remarkably rate. Among molluscs, Planorbts 
eompresstts was represented by a few examples, while Plan»rbh huttoni appear- 
ed for the first time in the collections. There was no marked change in the 
components of bivalves and other gastropods from that noticed in September. 

November — In oligochactes, Aeolosoma bengdemis was more common while 
Chaelogasler orientalis was comparatively rare. Hut this compensated by the appear- 
ance of Branchiodrilus semperi , although in limited nutnhns. Both Dero limosa 
and Nais variabilus were represented in the sample*. Among inserts, Chironomus and 
Corethra larvae featured greatly. Mayfly and dragonfly nymphs were, more common 
in this month as compared to the larvae of beetles and caddislly, Planorbts compnssus 
and Planorbis huttoni along with the bivalves appeared as usual. Other gastropods 
were reduced in numbers and were chiefly represented by Vhdjma* bengatmis and 
Etmnaea, the former being significantly casual. 

December — Although the population of oHgochaetes suffered much in this 
month, the general condition of its components remained almost similar to that of 
November. The larvae of Chironomus were very much conspicuous along with that of 
Corethra. Other insect larvae were represented by nymphs of mayfly and dragonfly. 
In this month, some forms of the dipterws larvae were also taken from the samples 
along with those of caddislly an 1 beetles. Stray examples of ostraeods also appeared 
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in this mmuh. I he re was no marked change in the omp.»n?nt8 of molluscs from 
that of the previous month, feutoblasts of Plamatdla J'ruticosa and PlumateUa punctata 
also appeared in this month. 

January -There was n > marked change in the number of oligochaetes, Aeolosoma 
httyolcniis and Brmiehimtritm smperi featured prommantly, while C/mtogaster onentalis 
appeared to have disappeared from the samples. Na<s variabilus and Dero limosa 
were present hut only in sinall^ numbers. The. Chironomus larvae exhibited a very 
good number in this month, while Corethra and Dixa were also commonly seen. The 
nymphs of dragonfly, mayfly and caddisfly larvae appeared in this month in almost 
fi.pial numbers. Tun nstraeoli were seen occasionally. Am mg molluscs Planorbis 
became somewhat occasional, while bivalves ami oth-r snails showed no chance in 
their components. Statohlasts were represented as in the month of December. * 

Febi nary- -Among oligochaetes^ BrmhbdtUus smperi and Aeolosoma bengalensis 
were more common. Dero limtsa, Jfais variebilttt were rare. Ckironomus and Corethra 
were presented conspicuously, while in other insect larvae, dragonfly and caddisfly 
forms were rare, but the remaining examples, seen in January being present. 
Among molluscs there was no special variation. The statoblasts of PlumateUa 
punctata appeared more in number than PlumateUa frulicosa. 

March- —Thr. characteristic feature of the bottom fauna in this month was the 
great increase in the number of the oligochaetes. Moreover, in addition to Aeolosoma 
bmgalrnsis, Uranchiodrilm smperi, Dtn> limosa, and Nais vmabilis, examples of Stylaria 
lacushis were also taken from the samples, although in very reduced number. Stray 
forms of Chmtugader mimtdis were also seen in the collections. Among insects, larvae 
of Chiron mus were conspicuously common while those of Corethra were seen compara- 
tively less in number. Dragonfly, mayfly and Diva larvae were significantly scanty. 
But beetle and caddisfly larvae were by no means rare. In molluscs, Planorbis 
huttoni became more comm m as compared to Planorbis empmsus. Bivalves and other 
gastropxls did not show any well marked dilfercnciation, Statoblasts of PlumateUa 
punctata and PlutnHdla fruthim were common. 

April, — The oligochaetes became more numerous and almost all the species, 
viz., Aeolosoma fmgdrnsu, RranchiodrUtis smperi, Chaetogastn orienlalis, Dero limosa , 
Mois variabilus and Stylaria Imustm were re presented in the samples. But the last three 
from* were significantly more common. Among insect larvae, Chironomus and Corethra 
featured chiefly. The dragonfly and mayfly nymphs were conspicuous by their rarity. 
But some beetle and caddisfly larvae, were present, Planorbis huttoni was more 
common than Planorbis tampmsue, in this month also. Bivalves, were as usual 
but among gastropods the Vmparae bengatmis appeared in large numbers, while 
Limnaea was comparatively rare. Statoblasts were presents as in the last month. 

May -Oligochaetes were ve y much conspicuous due to their abundance and all 
the species reported in April, were present in th's month also. Insect larvae were 
represented mainly by those of Chironomus and Corethra although their number was 
reduced to a great extent. Other insect larvae were very rare, only some beetle 
larvae were seen oeeassioimlly. 1 here was no well defined variation in the com- 
ponents of molluscs and statoblasts of only PlumateUa punctata were taken from the 
samples, ,■ 

June —Among oligochaetes, Dero limosa, dfais variabilus and Stylaria lacustris fea- 
tured prom'mantly as compared to the Branchiodrilus smperi, Aeolosoma bengalensis and 
Chaetogaster orient -tits, Insects featured chiefly by Chironomus and Corethra larvae were 
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also taken from the samples hut were n »t so common as in previous months o i 
insect larvae were represented chiefly flv tlvwr «*!' bv!l< s, r* iV ,i }, uv ,.u* were s .» • 
this month again. No well defined differentiation in the composition of molluscs 11 * U 
noted. Statnblasts became particularly wanting in the enllretiom of this tnoivh *** 

July — OligochacteS were numerous hut they did n <t show any marked fl, lctn . 
tion in their components. Among imecW larvae w rr again proininem' 

Larvae ol Lorethra and Oixa along with those ol dnigonlly, an 1 U*etH were observed 
in small numbers. Plannrbh were signifi -autly rare .itt.i only Phnarbis hutloni wm 
taken from the samples, l he bivalves and other gastropod were mure common 
than in the previous months. Slatoblasts appeased to have disappeared completely 

In addition to the forms described ah»ve tlnor were meirnt «.»».. „n, 
ganistns. But these forms did not appear ivgul.n ly. Am.m • tint «,! ^uV S,u 
very rarely a tu,r Indianan, fragments of a biyo/oan and one portion of fVeshwitor 
sponge some Hydra and watermites which wnr noticed casually, * u r 


discussion 


Qualitative variations : 

On a qualitative basis the bottom fauna ofl. i\f u tinier r lake makes up atvnicil 
littoral fauna and includes representatives of Chinm mm, iDu'hta, Him] and nnvfl- 
and dragonfly larvae among insects ; Anhmmu i, HtamhhJtiiuu tPui'iapattrr Dm Mai} 
and Atylaria, among oligochacts ; Stfrgnyptix and /Wuvi ervf'fb m nstmends anti Vwibam> ' 
Lmnrna, Planorbts and some hivalvrs among molhttrs. While fi, Katlnuta LW 
thc--e were present certain beetles ami caldisflv larvae among the inserts alone with 
the forms noticed above. In addition to these h n .us fVa H mrnis of hry,.* >, 
water sponges, Hydra and watermites were notice 1 oeea-donatlv in both Stim 
blasts of bryosma were also collected from both the wafe, hod.r S , Tim is i,ul«3 1 
rich bottom fauna when compared with thr oilin' vat ions *♦!' AmumSair fl 9 10^ from 
certain small streams in Bombay in which he found only »,» .11 white diptiru ‘ W 
of the family Chwmorn t a- and a shells thick mn m. I, X , mb. , ..Imrv i, 
bottom fauna are available for Indian freshwater., ‘ 0,1 

However, similar studies made in fuiei H n comities miim.nr well with the 
present observations. Valle (iy»», while making m ,l mica! sl udiel of hott «n f on* 
of the lakes north of bodega lake divided them into iC* e • » by t d alSZinZ 
found the first group of lakes with abundant .digoehaete, ... 1 i 3 ! 

*- 1 ii - ii "" 1 au 

cnartes rare nut t maium and Dhtnmwm were dominant, Ivwr-lrn.n 1 ]<Vm 

SX* ft£E d 5 a n w,lh ‘ h *», f*“»‘ > North- American lakes and found 

seme tha akes Mend, m l 't- ,r T mhlr * m ,,r qualitative 

sense ot lakes, Mendou, Wawasec, Winnebago, Sum* or anti < ikoboji. 

fnuod“5^ 7 h„ wmi f . imu J, M , )l( e.,e lakes 

stressed that Ckirummtts larvae <•„»<. ih’ Veil Iv'" V *»1 bottom fauna, fie 
population in the deeper lakes while fWVirfw * ‘ lu , u,,iun r!r,,l “ t ,,f ' ^ bottom 
( 1932 ) found in Sluiti^ IsKl « filtT, lit IT^' 1 itt 9mnr * ,. Cw » k 
ephemcroptera, odonata, trichopteu, colnunelf d ’ a r*ru*itaee;», diptera, 

mon representative of the fauna. Hum t tries J " SU, ‘ Uu ' iihn J :t f , am ; 

sublittoral fauna of Windermere ml flnml }* idiul n, mf mhl and 

* 1 * 1 f dtiron t mdae and oltgochaeta 
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be atnmdUnb wlmh w*iv supplemented by ephemeroptm/ trichoptera ami 
\itoptcta. OMhotiu (Ill'll 1 found that the bottom fauna of Blue lake at depths 
heater than four meters was bmHcd to {iidrmmiid larvae, Cammaras , turbellariam 

tael fubiftx women 

It Is, however, chat that it the diflViences of the species are not taken into 
consideration > and only e.ruria ate comidn n\ i then the bottom fauna of the 
LaMartimer/ is practically the saute as that in Kathauia. Moreover it is also 
concluded that mainly tPiinami! an 1 obgorhacics along with molluscs constitute 
the bottom fauna of these water holies in genet ah The taxonomic characters of 
the organisms in the two watt r ho tier* did not. show much mat ked difference. 

Considering the numb-t <d species present in LiiMarliniere it is seen that 
oikochaets tr cooled seven. imeet:* four, < stracods three and molluscs seven along 
with two types of statohlasts a ml s« one species of ltyira $ nematodes, and Planariatis 
which appeared occasionally* While in Kmhauta, oligochacts shared six, insects 
seven, ostracods two and molluscs live species. Two species each of Hydra and 
bryoxoan statoblasts atm* with some species of turhellarian and watermites were 
also noticed casually in Kmthauta* Simitar variations in the number of species 
have been worked out by Baker (HUH) who found 10 species of cladocera, l copepod 
and 2 oslracods i teaming an Bottom catch of Oneida lake, New Yoik. Adamstone 
and Darkness (IT! 3) while Mudying the bottom organisms of Lake Nipigon, reported 
large numbers of mollusc* along with 4 ncmaiuds, 5 specimens of acanthoccphala, 
several oligodtaetca, 11 hiiudmea, *1 dadoecra ■occasionally ostradods, 3, amphipoda, 
along with latval and uyphd stages of several insects belonging to the orders- 
ephemenda* nth mat a, nrmoptaa, turhnptna, ctdeopteva, diptera (chiefly Chirono- 
midac). Rawson ( UUU) studied tire benthic miaofamm of lake Simcoc Canada, 
am jf liyttced a population composed of 2 uttbcUarm, some eopepods, naupiii and 
several MIWohH, l gartmmdua* l Uadi grade and 3 watermites. Cronk (1932) 
investigated the bottom lauua id Shakespeare Island lake and found that the oiga- 
nisras constituting the brnthw fauna belonging to chiefly four groups mollusc^ 
Crustacea, insect a amt oligoebarhn Moreover he listed 20 molluscs, 2 crustacean 
(amphtphud) 1 1 dipina* U rphnnrroptrra, 5 odonata, some tnchoptora, 2 Colcoptcra 
and few representative ut neutoptera among insects, along with those 0 hydracarma 
and some oligoeharrrs. In addition to these groups some hirudmea and nematoda, 
fragments ofspongetg a lew Hjtt'ha, our VUmana, parts of other insects, and some fish 
by were also i emit ted. Brig (IPlUP u emded the greatest variety of fotnis about 29 
species in littoral /ante. Mouse (1939) reported from Douglas lake, nematoda and 
rotatoria 2B, gastrotridua 2, obgochaeta H, dadocera 14, copcpoda 11, ostracoda 11 , 
and acarina Uk 

From the present observations it is established that the La Mar tinier e lake has 
more species as compared with that in Kathauta lake, as well as certain other 
lakes of* other commies. The total number of individual species vanes remarkably 
in these water bodies bom those recorded by biologists from other freshwater bodies 
in various pans of the wot kb 

There are rmnukable differences in the uucauomic distribution of the bottom 
forms studied here, with those irportetl from other countries abroad. As noted 
above, Valle \ I Miyarlt JH.ll), Miyadi and Manama (1932), reported Umonomus 
forming the major portion of the bottom fauna; while Crunk (1932) established 
the preponderance of small mollusc* in the littoral '/.ones. Humphries (1 J3o) hmnd 
Puma, Uhimmuuhhte ami oligochactcs to be abundant, and I have found ofigo- 
chaetea and iai var constituting the main bulk of the bottom samples m 

these fresh wafer bodies in India* 
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Seasonal variations : 

With the succession of seasons there- scents to occur changes in the distribution 
and population of the benthic mgamstm. The continuous year round study gives 
a clear understanding of these fluctuations, of the various components inhabiting 
the bottom, as detailed in following paragraphs, 5 

Oligochaeta : 

They formed a noteworthy feature of the bottom throughout the year in both 
LaMartimere and Kathauta. These were obtained in abundance during the months 
of August and September in LaMartinicre, but their numbers were depicted in 
the following months, till they reached their lowest in February, In April and 
May, they experienced an increase in population which attained a maximum in 
May and remained high in the subsequent months of June and July. While in 
the Kathauta they were appreciably abundant in the months of August to Novem- 
ber, but they showed a decline in December and were at their lowest in February 
Later, their number increased considerably in the months April to June and finally 
encountered the highest in July. Moreover, it has also been noticed that their 
number was remarkably higher in LaMartinicrc as compared to the Kathauta 
lake. 


Insects : 

Among insects, the most common and predominant of all were the larvae 
of Chironomus. In LaMartimere they appeared in large number in the collections 
of September to January but their maximum concentration was m olded in Novem- 
ber. Later from February there was a well marked fall in their population till 
finally they reached the lowest in April and their number was lower still in' the 
months May to July. On the other ban I, Utirmtiunm lai vae were common in 
Kathauta during the months August and September after which there was a marked 
increase m their number and they became abundant in the months October to 
December. Lastly Chironomus larvae predominated in the months January and 
February, but declined to some extent in the remaining months opto jMy. 

The larvae of Corolhra, which formed an important constituent of the bottom 
fauna of Katuauta were seen in comparatively less number* in the samples from 
LaMartimere. They were common in August and September in Kathauta and 
increased further in October, and became fairly common dot tog the months of 
November to February. But they showed a decrease in their population in the 
subsequent months, till finally they became appreciably low in July. 

, mayfly, and euddisfiy along with some beetles were 

Hnrinvtfcl war l o coUections, both from the LaMartimere arid the Kathauta, 
during the year, but their number increased during the winter months. 

nm ll r UMttr ‘ininr »» «n«l! numbers through- 

out the year. But were significantly absent in Kathauta. Ostraemls were also 

wL ‘ “ K ‘ >, '“ UU ‘>‘™ I*"-” 1 " 

Molluscs : 

thp hi va bivalve s_ and gastropods were observed throughout the year, 

and Tulv The vastrmwh <juru ‘ s , th< ‘ ul ." mlis A'lgust, December, February, June 
nd July. I he gastropods were plenty m number in the months of August to 
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PLATE 3. Histograms showing the seasonal variations of benthic oigankns in LaMartimere, 
(Letters A to J denote months from August to July). 




February and then during June and July. Plmmbh which appeared in January 
increased in number during the months February to April and finally were reduced 
in May. On the other hand in Kalhuta bivalves were taken throughout the year 
and were more common in the months of August and September, and April to July. 
Gastropods were also represented in good numbers during the months August to 
October and April to July, Plannbh appeared throughout the year as compared to 
LaMartinicre although in limited numbers, except in April when they increased 
considerably. The statohlam* of hryo/ioa, formed a very common feature in the 
catches of l.aM.utinrrr during the months of February and March, while hi 
Kathauta these were represented during the months December to May* only in 
smaller uumbets. 

.St 1MMAKY 

The paper presents the result obtained from the regular studies carried out 
on the qualitative composition and variations in the benthic organisms which form 
a good source of available food supply for fishes in bottom stone. 

The bottom fauna is rich and revealed varied components. In LaMartinicre 
the number of oUgochactc species present were 7, insects 4, ostracods 3, molluscs 7* 
and bryozoan statoblast* *Jt, while in Kathauta oligochactes shared 6, insects 7, 
ostracods 2 and molluscs 5. 

The seasonal abundance of the eomponrts of the. bottom fauna shows that 
ologochaetes dominated the samples throughout year and their maximum population 
was noticed in June in LuMsutinim*. In Kathauta also they appeared in good 
numbers throughout and their highest number was found in July. Chironontus larvae 
were, common throughout the year and attained the highest in November in 
LaMartinicre and January in Kathauta. Other insect liu vac were, present in good 
numbers, during winter month* in both the lakes. Bivalves showed the maximum 
number in February; gastropods iu August and Ptmorhh during the month of March 
in LaMartinicre. In Kathauta bivalves attained highest in August; gastorpods 
iu July and PUmorbh in the month of April, Bryossoan statoblasts were obtained in 
highest number* in March in LaMartinicre and in February in Kathauta lake. 

The ologochaet.es, insect larvae and molluscs form the main bulk of the bottom 
catches. If the differences of the species arc not taken into consideration and only 
genera arc considered then the fauna of these two lakes appear identical. 

Moreover, the avilable food supply for the fishes in bottom zone is not 
uniformly distributed throughout the year in every stretch of water. 
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STUDIES ON FRESH WATER BOTTOM FAUNA — III 


THE CORRELATION BETWEEN BOTTOM FAUNA AND THE 
FOOD OF FISHES* 


ffv 

VIN'AY K. lilt I VAXTAV A 
Ihpniimrnt rj £>i n/a^y, Unvmityot l.ndtunv 
j Kri rived an 1,1 April , l‘i.Vl | 

in mi mucnoN 

Biologists all over the world agree that the fishes have specific affinities to the 
different zones of the water Bodies. In India Monkerjec and Das (1945), Bapat and 
Bal (1950), Pillay (1953) and Sawjini (1954) considered the habits and the food of 
the fishes which feed in various zones. Das and Moitra (1955) have also tried to 
establish a relation Between the type offish* food and the feeding habits of certain - 
fishes. Similarly, Adamstone and Darkness (1923) found that the common white 
fish, of lake Nipigon feeds exclusively on the Bottom organisms. Adamstone (1924) 
recorded for larger specimens of perches that their loot! consisted mostly of the 
benthic forms. Rawsm* (1930) and Hiatt (1944) have also tried to investigate the 
food of some bottom fording fishes. 

During the present observations an attempt has Been made to find out 
the correlation Between the available fish-food in the bottom zone of the lakes 
and the fotxl consumed it* nature hy the fishes, mz,, Lepidmpjialkkttym: guntea, 
Ntmthilus botia, J'/tmathitw Zonaiut, Cimrn balrathus, HetmpnmiU Jmilis, Bagarius 
bagarm , Rita ttia, Ophhephaha pumtatm, Labeu tttlbaw, Botia dayi and Cirrhim mrigala. 
The lake bottom, which hut hours a good assemblage of Burrowcra, dingers, crawlers 
and hiders among the Bottom materials, furnishes a rich source of food supply for the 
fishes. And as an important phase of the investigation of the available food supply for 
the fish population, a year round study of the Benthic fauna has been carried out 
along with the regular analysts of the gut contents of the fishes. I am grateful to 
Dr. S. M. Das for the guidance, ami encouragement during the course of the studies. 
Thanks are also due to Lucknow University authorities for providing research 
facilities and appointing me in the fisheries schemes, 

DESCRIPTION OF THE WATER BODIES EXAMINED 

The present studies were extended to embrace, two important water bodies, 
LaMartinicrc and Kathama lakes. The Kaihnuta lake is situated on the Lucknow- 
Barabanki road at a distance of about nine miles from the University of 
Lucknow. During monsoon months the water level touches the highest point which 
generally falls during the months July to September, In about o0 per cent of 
the area of the lake, the water was 21* to 30 feet in depth whereas 20 per cent 
was between 10 to 20 feet while the rest was hardly 5 feet deep. But the level 

.•The .mutts df qnaUtttivo and quamllttive studies «n the available (ish-food supply (Bottom-fauna) 
lor (i*!*e» arc detailed in Part I ami It papers in the sene*. 
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of the water receded gradually and reached t<> the minimum during summer month 
that is May and June being about 14'5 fert. During thr summer* the water level 
declined and a broad strip of lake bottom wat left exposed on the margin of the 
lake. The increase in the water quantity during monsoon is due to the inflow of 
water from the surrounding fields and secondly Hr cause of the local rains of which 
the lake becomes the catch basin. 'lire fall in the water level during summer 
appears on account of the evaporation and draining out of the water in the 
neighbouring fields with several aitilicial methods for imitation purposes. The 
aquatic vegetation showed a luxuriant growth luuwrrn 2 to I ft feet depth. The 
maximum length of thr lake is 52 fid fret while its width measures only about 390 
feet, The maximum depth is about 95 feet, 

LaMartiniere is located three miles away from the 1 htive rstty. The water regis- 
ters a high level during monsoon but it experiences a gradual drriinr in winter till 
finally it reaches the minimum level iti summers and a long strip of land is’ left 
exposed. With the approach of monsoon thr water level registered an increase, due to 
the rains and local drainage of the water. It holds a large population of freshwater 
fishes. The maximum length and width of LaMartiniere. is about 1800 ft, and 
315 ft, respectively. And the maximum depth recorded was 24 feet. 

These water bodies comprised (!) The imitigtnal zone of varying width that 
encircles the lake. It is covered with limiting and stthmrjgcd dead and living plants 
along with several attached and hiding organisms, (9) Intermediate /.one, on the 
inner edge of the marginal zone the water thoughlr** pure than the central part is 
dear ; submerged thickets of such plants such as '(UtatephyUm. ttjpJritta, Utriadarb 
ilourish, and those of Vattmaritt and IfyinlUt being patticulat Iv laxuriem. Its bonndry 
whether inwards or outwards are not well defined, (3) Central /.one where the 
water is of perfect transparency has plankton along with the plants growing up out 
of the water or floating on the turfitee anti (4) Battotn /one wluelt harbours a good 
amount of fauna coupled with submerged aquatic plants. 

The bottom stone of these water bodies consist* mainly of mud, which contains 
varied amount of organic detritus. Hie colour and odour of the mud varied slightly, 
lhe rate of settling when the mud was stirred up also vurird to certain extent. 
As the bottom forms immediate environment of the benthic m gnnwms as well as of 
the fishes, it is very essential to know the nature of thr bottom on which the 
productivity of these largely depends. 

EQUIPMENT ANllMEI 1 ft UK 


Fishes were obtained from the regular fish hauls which were made with the 
help oi a cast net along with the collect ion of the bottom samples, The fishes 
were measured, weighed ami identified in the labor. tony. The abdomen of each 
was then opened and the fishes were fixed i» 10# formalin for futther observations 
or the, gut contents. When examining the food otuumird, the stomach aud the 
intestine was carefully removed ami opened with the help of fine scissors. The con- 
tents were washed out with water and collected in a clean petit-dish. All the 
animal and plant material were identified and counted under microscope. In order 
to secure data for the bottom fauna, regular cul lections were made with the help 
ot scoop type bottom sampler (Srivastava 1958), from the same waterbodies, the 
nshes were caught. The percentage composition of bottom was calculated on the 
lines mentioned in part, 1, of the present series. 
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ANALYSIS m «trWX)NTENT OF THE FISHES 




v" FUhc* ntaraittftl 

Clarks baimhus 
tUmpnmtcs pxilh 
Labu ealtemi 
Rthue edit) 

OphmpMm pmctalu* 
Cirrhina mrigds 
Bagarius bagarius 
Bata rila 

Nmachtius zma/ux 
Nmathilus bofia 
Upidocrphalkhtbps gunlnj 

Balia dayi 


Major items in the 
gut contents 

1.2, s. <>. n, in. is 

1.3. 4,?, ft, 10, 19 
U, 1?, 13 

l, 2, 5, SJ. 12, 13 
1,2, 3,6. 7, 9, 10 
U, 12, 13 

1,2, 4. 5,7, 10, 13 
1, 2, 3, 4, 5, It, 9, 10 
4, 11, 12 
4, 11, 12 
1, 4. 11 
4, 11 


Remarks 


Bottom predator 
Do 

Bottom feeder 
Do 

Predator 

Uottom-colouran feeder , 

Do 

Bottom feeder 
Do 
Do 
Do 
Do 


I, larval *««*» of iiwvn, ». l«*rct« #«d lt«ir |««ts» 3. Shnmp*, 4, Copeped* and elatfooera, 
3, StatoUant*, 8. Multuw*, 7 . Water«m«« «. tl%>rhaete«, 9, .Small tnhM, 10. laMus and seal«a, 
H. iMcdltiliif f in lit lnl ir itlftor* !*• !%fl» of IS# Oftrittn ami debris, 


On the Basis of the examination of the gut contents of these, fishes it is noticed 
that the food taken By them consisted largely, animals present in the bottom lauiia 
catches along with the part* of the roots, stems or leaves of the hydrophytes collec- 
ted from the Bottom zones and mud. 


ANALYSIS OF TOR 801 TOM FAUNA 

(a) Qualitative com/witm ‘ 

Srivastava (I95t*a, 1656b) has given some details of the organisms found in 
the bottom zone of the water bodies in consideration. On a qualitative basis the 
bottom fauna of LaMartmicre lake makes up a typical littoral fauna and inaudes 
representatives of : Qmmmus, Cmthra, Dixa , mayfly and dragonfly larvae 
among insects ; Ardtmma, flrmtftMrilm, Chatltigaster, Dero, Nats, Uylana, among °Bgo- 
chaet# ? Stemmu and Patwwmpm in ostraeod* ami Vimpam , Lmnma, t moms, aim 
some bivalves among the molluscs. While in Kathauta lake there were present 
certain Beetles and caddis fly larvae among the insects along with the iorms 
above. In addition to these forms fragments of Bryoaoa, fresh water sponges, » ' 
Hydra and wutrrmties were noticed occasionally. Statoblasts bryozoa w c . 
also collected from Both the water bodies. This is indeed a rich bottom 
when com pamt with the observations of AnnancUle (1JU) from ce _ .. 

streams in Bombay in which he found only small white diptems larvae of the tamity 
Ghironomldae and a shelled thick unionid. No other observation on t 
fauna are available for Indian freshwater*. ' 
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(b) QjimlitattM mriaibrn .< 

In order to have a rle,»t idea of thr magnitude of (hr bottom fiiuual fluctua' 
tions, observation* made on the total «att*h along with the variation of the individu l 
groups lead to the following original results. ual 

Total wlumt 

The total catch in LiMoninierr of the bottom fauna was higher during the 
months of August and Srptemlrer because of the large population of oligochswtei 
Then there was noticed a decline in the total volume m the •mhinpient months till 
finally it touched a minimum level in i.h>- month of January, limit experienced 
a gradual rise in bulk during the prtmd February •towards, and established the 
highest volume in June and July with the abundance of o|it*n, -hastes again. While 
in Kathauta the total volume of the bottom fauna was comparatively poor in August 
and September, but showed a slight increase during October and November, The 
total catch suffered an appreciable loss with the approach of winter and was the 
lowest in February. But, again a gradual increase in the population of the or- 
ganism compensated the loss and th* total volume encountered an increase in 
the month of May and recorded the highest during June, The total catch was com- 
paratively higher in the LaMauinierc than the Krthauu. 

Perumtagt mifwitm 

In both the water bodies under investigation it has been seen that oligochaetej 
featured in the main. They averaged high above ??:i per cent in LaMartiniere 
in May but constituted upto 34*0 per cent in July in Kathauta, Their lowest 
population was recorded in thr funner during the month of February when it cons- 
tituted about 32*7 per cent while in the later it w«* only 2tWl per cent. In 
LaMartiniere leeches shared brtween il l per cent in April and 0 4 per cent in 
September, but were significantly rare in number in Kathauta. 

Chironoms larvae revealed their maximum percentage to about 32*4 per cent 
in November but it was nearly 4 6*3 per cent during January in the Kathauta. They 
appeared in lowest numbers in LaMartiniere in April and shared only 3*0 per 
cent while no such wide range of fluctuations was noted in Kathtitn in which the 
minimum percentage was 24*0 per cent in May. Gant hr® larvae which were seen 
in smaller numbers in LaMartiniere varied from i 4 0 per cent to 2 per cent in 
Kathauta during the months of February and July respectively. Other insect 
larvae were represented in comparatively very small numbns and constituted hardly 
5 6 per cent during December, and the lowest 0*« per cent in the month of September 
in the. LaMartiniere. Similarly in Kathauta their highest fter rentage was 6*5 
per cent in December ami the lowest being 1*0 per mu during May. 

Among Crustacea ostracods constituted between «>**» pet cent and 1*5 per cent 
during the. xnonths December and August respectively in the LaMartiniere. lint 
they shared casually and significantly low percentage in Kathauta which did not 
exceed above Paper cent, Clnthtcrra were represented in 4'5 per rent in May 
* n “ Q ® P er cc»« «n February in thr LaMartiniere but wrrr very much scanty in 
the other. In LaMartiniere some shrimps were counted separately and their per- 
centage varied between 6*6 and 07 per cent during the months June and February 
respectively. 

Jl^ mo ^ USC8 ’ M amb * s which appeared for a limited period constituted high 
upto 24 9 per cept during the month of February but declined to 3*2 jrer cent during 
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ftiay in LaMartiniere. But in Kathauta Pltinorbis was observed throughout the year 
although its population was appreciably low as compared to the former and con- 
stituted only 10'D per cent m April to the lowest in ]uly when percentage was only 
one per cent. Other gastropods appeared in 12-3 per cent, during August and 2*3 
per cent in April, in LaMartincre while it fluctuated between 9 0 per cent in July 
to 3*0 per cent during November in Kathauta. Tebo (1955) listed about 36‘O per 
cent gastropods in LttSfd bake, Iowa, Bivalves were collected in comparatively in 
less number both from the LaMartiniere and Kathauta. Its percentage was never 
above 5*5 per cent but varied low to 1-2 per cent in the modth of September in 
LaMartiniere while in Kathauta they made up about 7-0 per cent in August and 
3 per cent during the months December and February, 8 . 
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l'«n tillage eoni|ajeitio» of bottom fauna of Kathauta Lake. 

Statoblasts constituted between 2H to 13*1 per cent during the months 
rebruary and March in LaMartiniere, But shared only 6*0 per cent in February 
and 1*5 per cent during May in the Kathauta, 


THE CORRELATION BETWEEN TOE norKJM FAUNA AND THE FISH FOOD ■ 

The regular analysis of the gut contant of the fishes revealed that their food coh- 
nated chiefly of some algae, insect larvae particularly Chirmontus, and nymphs of 
dragonfly and mayfly, bryuauatt eulonoy and then statoblasls, ologochaotes, shrimps, 

{ 221 ] 



molluscs, fish scales and their tins along with fragments of the decomposed as well as 
fresh aquatic plants and some sand or mud. On comparing these items with the bottom 
fauha catches it is established that the fishes under discussion find in the bottom 
zone conditions particularly favourable in these water bodies as they maintain good 
supply of Insect larvae, oligochaetcs, molluscs and crustacean. 

Adatnastonc and Harkncss (1923) while working on the laxtoin organisms of 
lake Nipigon found that the common white fish C.mgumn feeds eseitisivdiy upon 
the bottom forms. Clemens ft <>l ( 1923) have recorded that the food of sturgeons 
northern suckers, common suckers, round and white fishes comiiturd chiefly of tire 
bottom fauna. Similar observations have been also made by Adamsionc (1924) 
for the larger specimens of perches of lake Nipigon. Rawson (193*0 found ephemerid 
larvae to be an important item in the food of certain fishes in lake Simcoe, Hart 
(1931) has also reported that over ninty percent of large white fishes of Shakespeare 
Island lake consisted of Chinmnw, Cmihr«> amphipodx, cladmeta and molluscs. 
Allen (1942) has further laid emphasis on the bottom fauna and has aptly compared 
it as the source of available food supply for fishes. No doubt, Das and Moitra 
(1955) have attempted to correlate the type of food taken to tiie mode of feeding of 
the fishes and have also sorted out certain bottom feeding fishes, but to my knowledge 
no year round data, on the available fish-food and its correlation to the food 
consumed by the fishes in nature has Wen published for Indian freshwater bodies. 

On comparing the gut contents of these fishes with the bottom fauna catches, a 
remarkable correlation lias been noticed for the first time for thesr fishes. The bottom 
fauna coupled with aquatic plants provide a rich source of the food supply for the 
fishes. The nature of the, bottom atone appears to effect the available fish-food as the 
zone provides the anchorage, fond, shelter and breeding place to the benthic 
organisms and bed for hydrophyte*. IV seasonal fluctuation in the components 
of bottom fauna decidedly effect the food of the fishes in that water body. The 
insect transformation and emergence has Vcn also seen to influence the quality of 
the food taken by the fishes. Moreover, the benthic organisms ate either at times 
adopted more or less to pelagic mode of life or have been noticed in plankton collec- 
tions in some of their life-cycle stages, and ns aptly put by Wrsenbng lund (192G) 
the home of fresh water plankton is to V found in the bottom of the lakes, there 
appears a close relationship between the benthic fauna and the standing plankton 
crop. Similar interesting correlations have been also recorded by Dec vey (1941) 
and Rawson (1942). And thus, the bottom fauna also plays an important role in the 
food cycles of the fishes which feed on plankton. It is furthrr concluded that the 
available food supply for the fishes lielongs to the three main categories depending 
much on the habits, wheather the fish is a bottom feeder, column feeder or surface 
feeder. The knowledge of the food taken ami the available food supply for the 
culturable fishes is very essential for selecting the right specie* of fish, so that it 
may be able to use maximum food preferences in a particular stretch of water, in all 
fish culture projects. 


SUMMARY 

The study of* the bottom fauna which forms an important phase of die kvc«- 
tigatwm on the available food supply for the fishes has revealed a rich and varied 
assemblage of diflerent organisms present in north* Indian freshwater lakes. Oligo* 
chaetes, Uarsnomm larvae, insect larvae and mollusc* formed the main bulk of 
the bottom catches, 

, . The stomach contents (food-consumed in nature) of the fishes, which consisted 
cnieny Uttrommus larvae, oligochaetcs, molluscs, iuiect*, small pieces of aquatic 
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eds fish scales uhmg with sntur other btmowers, dingers, crawlers and hiders 
the bottom materials nhrnvrd marked qualitative and quantitative variations, 
with the succession of season, and the former showed a good correlation with the 
bottom catches. 

The results obtained indicate dearly that the bottom fauna forms a very 
eood source of the had supply for the fishes discussed in the present studies as 
demonstrated edraily by the r&aminafmn of their gut contents* 
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